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Ten-inch diameter Gair-Lock Faee 
Mill taking a2” cut in a forged 
steel locomotive link (12 to 18 
carbon —+ .60 to .80 manganese) 
on a Newton hydraulic feed vertical 


profiler operating at 55’ per min. : 


— teed 6” per min. 


GAIRING TOOL CO., INC. 


DETROIT e MICHIGAN 
~ See story = page 26 
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Here is real dading economy 


based on FACTSE 


The following is an exact quotation from a letter sent to 
us by a user of Pratt & Whitney Chromium Plated Plug 


“We use in the course of a normal year approximately 
200 114” cylindrical plug ends at a cost of $4.00 each, or 
$800.00 for the year. These plugs are used to check automo- 
bile gears, and because of the close tolerances do not last for 
more than LOOO pieces. 


“About 4 months ago we sent two plugs to the Pratt & 
Whitney Company to be chromium plated and have been us- 
ing them since. ‘To date we have checked 5000 gears with 
each plug, and can from all appearances do séveral thousand 
more. With a normal year and assuming that 5000 pieces is 
the maximum life of a plug, we would use only 60 at a cost of 
$8.00 each, or $480.00 per year—making a saving of $320.00 
per year. 

You can make a similar saving with these chromium 
plated plug gages. They are available in all sizes—big and 
littlke—and everything in between. May we send you com- 
plete information? 


Pratt «Whitney 


Division Niles-Bement-Pond Company 


HARTFORD, CONN. 


A well known tool engineer 


recently said ..... - ae (ie 
**I can honestly say that the amount <7 
of my salary is saved yearly through ( L'a 4 
j 
\ 


using Pratt & Whitney Chromium 
Plated Plug Gages.”’ if > 


PRATT & WHITNEY 
Chromium Plated 


PLUG GAGES 
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Those who realize 





THE VITAL IMPORTANCE 


OF HYDRAULI 


specify —- 
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Vickers Constant 


wide range of sizes. 
Pressures to 2000 
Ibs. per sq. inch 


Vickers Double Pump and 
Combination Valve Assembly 
is an ideal pressure supply 
unit for Rapid Traverse and 
Feed cycles. 








THESE PORTS ARE IN 
HYDRAULIC BALANCE: 
Aand A, 
BandB, 


OUTLET 






TRUE CIRCLE ARC 
WITH CENTER OF 





DIRECTION OF 
ROTATION / 
/ 


ICKERS 
PUMPS AND 
a VALVES 









‘"Viékers has a complete 
line of standardized 
valve controls for every 
oil hydraulic require- 
ment. 


Vickers Control Panels com- 
bine into one unit the neces- 
sory valves for standard 
cycle requiremnets. 











ROTOR “FLOATS” / 
ON SPLINED SHAFT 
ROTOR BEARINGS (BRONZE) 


@ Vickers “Balanced” Vane-Type Pumps... 
Vickers Standardized Hydraulic Controls . . . they assure 
simplicity of design—smoothness and quietness of oper- 
ation—reliability and long life. 


Ask shop maintenance men. They say Vickers equipment 
is easy to inspect . . . that inspection is easy because of 
simplicity of design. They may have all types of hy- 
draulically operated machines to look after . . . if Vickers 
equipped, most of the hydraulic units on one machine 


will often be identical—the parts interchangeable—with 
the hydraulic units on another machine, even though the 
operating cycles of the machines are entirely different. 
Repairs, if and when needed, may be easily and inex- 
pensively made on the job. 


Ask the machine operators. They know that machines 





HYDRAULIC BALANCE—One illustration of what Vickers means by 
hydraulic balance is shown at left. Hydraulic balance of pump rotor 
by two inlet ports diametrically opposite each other and two outlet ports 
similarly opposed is shown in this sectional view. All thrust load in one 
direction is balanced by equal thrust in opposite direction. This patented 
Vickers feature eliminates radial loads and consequent wear on bearings, 
no matter how high the working pressure. 


hydraulically controlled by Vickers operate without a 
heavy, penetrating, droning noise from the pumps. Vickers 
Balanced Vane-Type Pumps operate with a quiet hum, 
which usually cannot be heard at all above the surround- 
ing plant noise level. Correctly designed hydraulically 
balanced control units give smooth, cushioned operation. 


Ask the purchasing department. They will refer to records 
and confirm the fact that upkeep and maintenance costs 
for Vickers products are ridiculously low .. . in fact, many 
times they are nil for a five year operating period. 


Experienced users in an ever increasing number say that 
Vickers Hydraulic Equipment has proven its economy and 
satisfactory performance. They, realizing the all important 
role played by hydraulic controls in keeping production 
at the peak, are specifying Vickers Hydraulic Equipment. 
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perform rough and finish boring, counterboring, 
and recessing in this one set-up! 


umbus, Ind., specialists in the 

manufacture of all types of 
Diesel engines, are using Davis tools 
in the unusual set-up pictured below, 
to bore the cast cylinder block. 


‘Te Cummins Engine Co., Col- 


Davis Expanding Blocks are used 
to rough and finish bore and counter- 
bore all diameters complete in one 
pass. The tool is constructed with 
a roller bearing stop collar for accu- 
rately gauging the depth of the 
counterbore. 


After the boring operations, the 
tool is moved back and a split spacer 
collar is inserted, after which the 
grooving operation is performed. 
All three of the packing ring grooves 
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are recessed at the same time with 
the special Davis Block shown on 
the blueprint. This eliminates an 
extra recessing tool and _ permits 
complete machining to be performed 
in one set-up. 


Due to the size of the tool, and 
the nature of work, it was necessary 
to rear pilot the bar in the finish 
machined hole. The front pilot is 
supported in a rotating bushing. 
Piloting in this manner eliminates the 
possibility of chatter while perform- 
ing the grooving operation. 

Send us prints of your work, 
and we will gladly submit valuable 
recommendations especially designed 
to meet your specific requirements. 


to 





DAVIS BORING TOOL DIVISION, 


Larkin Packer Company, Inc. 


St. Louis, U.S.A. 


idvertisers 

















For your Tough Steel Jobs... 
use Haynes Stellite J-METAL 


®@ A tool bit of Haynes Stellite J-Metal 
is shown here machining a 71/-inch-dia- 
meter alloy steel gear blank. The steel is 
tough and of 241 Brinell hardness. It con- 
tains 0.50 per cent carbon, 1.25 per cent 
manganese, 0.60 per cent chromium and 
0.15 per cent molybdenum. Haynes Stel- 
lite J-Metal cuts it cleanly and smoothly 
at 106 surface feet per minute, with a feed 
of 0.010 inch per revolution and a depth 
of cut of 3/, inch. 

Progressive machine shops everywhere 
are using Haynes Stellite J-Metal cutting 
tools to increase production and lower 
costs on their steel-machining operations. 
. . . Write for “Haynes Stellite J-Metal 
Cutting Tools”, a 56-page operating man- 
ual on all phases of machining with 
Haynes Stellite J-Metal .. . Or ask a 
Haynes Stellite engineer to analyze your 


machining applications and point out 





whether or not you can 


PRODUCT OF A UNIT OF 
save money by using these i C ‘i 
cutting tools. There is no ee 


UNION CARB 











£ AND 
CARBON CORPORATION 





obligation for this service. 





See the Haynes Stellite Exhibit at the National Metal Show, Atlantic City 
Auditorium, Atlantic City, N. J., October 18-22, 1937. Booth G-50 








HAYNES. STELLIZTE GOMPAN? 
Unit of Union Carbide and Carbon Corporation 
CC) 
Chicago - Cleveland ~ Detroit - Houston - Los Angeles - New York - San Francisco - Tulsa 
General Office and Works— Kokomo, Indiana 
: Foreign Sales Department— New York City 
A ved-hard, wear-resisting alloy of ee, 


Cobalt, Chromium and Tungsten _- Haynes Stellite Welding Rods and information on other Haynes Stellite Products alse are 
available through the 46 apparatus shipping points of The Linde Air Products Company 
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Presenting Sundstriand 


%* New Size 
New Economy 
Quick Easy Set Up 


Simple Positive 


Electrical Control 
% Speedy Operation 


Rapid Traverses 
of 250” per minute 


Massive Hardened 
Steel Ways 


Complete Lubrication 


The notable success of our Model 10 Automatic Stub 
Lathe created a demand for a smaller machine of equally 
high productive capacity, flexibility of application, ease 
of operation, durability, and economy. To meet these 
requirements Sundstrand presents the Model 8 Automatic 
Stub Lathe. This machine follows the same general de- 
sign of Model 10, has certain refinements which provide 
even greater speed, convenience, and economy. It is 
easily set up for short runs as well as continuous high 
production. Changing from one job to another is readily 
accomplished in a few minutes without making special 
parts or requiring a highly trained mechanic. Operating 
cycle is entirely automatic after starting, can be arranged 
to repeat indefinitely when automatic work-handling de- 
vices are employed. Tooling is simple and easily arranged 


for maximum effectiveness. Rapid traverses of 250” a 


rainute get tools to work quickly, and out of the way for 
rapid work handling when machining is completed. Ma- 
chine is amply strong, rigid, and powerful to work 
modern cutting materials to capacity. Accuracy and dur- 
ability are assured by massive hardened steel ways, com- 
plete lubrication, carefully selected materials, anti-friction 
bearings and high-grade workmanship. 

In Model 8 Automatic Stub Lathes, a choice of four spin- 
dle speed ranges and 3 standard bed lengths is available 
with other lengths subject to special order. Maximum 
swing over ways is 1544” diameter; over front slide 9” 
diameter standard, 11” diameter special. Maximum length 
of front carriage feed is 10’. Investigate. Write today 
for complete information and specifications. 


SUNDSTRAND MACHINE TOOL CO. 


2532 Eleventh Street, ROCKFORD, ILLINOIS, U.S. A. 


RIGIDMILS - STUB LATHES 
Tool Grinders-Drilling and Centering Machines 
Hydraulic Operating Equipment - Special Machinery 
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Engineers © Designers © Manufacturers © Pneumatic and Hydraulic 


STRAIGHTENING OPERATIONS 


These new Hannifin Hydraulic Presses improve 
handling of production straightening oper- 
ations through a simplified, sensitive control. 
A single lever gives complete control of the 
ram movement. When this control lever is 
moved in either direction the ram will move 
a proportional distance under full pressure, 
and then stop. The operating valve auto- 
matically moves to neutral and the pump 
idles at zero pressure until another move- 
ment of the ram is required. 

This proportional control allows extremely 
sensitive handling of the ram, and is so 
simple that accurate straightening is carried 
on rapidly and easily. 

Hannifin Hydraulic Presses of this type are 
being used for straightening operations on 
axles, crank shafts, cam shafts, airplane pro- 
pellers, and similar types of work. The presses 
illustrated have built-in hydraulic power units, 
simplifying installation. Other capacities are 
available, and performance may be modified 
to suit individual needs, including any desired 
ram speeds. Hannifin engineers will submit 
detailed recommendations. 


20 ton Hydraulic Straightening Press: Ram stroke 
6 in.; table to ram (up) 84 in.; center of ram to face 
of frame 7% in.; table length 36 in.; height 81 in. 
35 ton Hydraulic Straightening Press: Ram stroke 
6 in.; table to ram (up) 20 in.; center of ram to face 
of frame 9 in.; table length 90 in.; height 82 in. 
75 ton Hydraulic Straightening Press: Ram stroke 
12 in.; table to ram (up) 18 in.; center of ram to face 
of frame 10 in.; table length 84 in.; height 100 in. 


HANNIFIN MANUFACTURING COMPANY 


621-631 South Kolmar Avenue, Chicago, Illinois 


Production Tool Equipment 


Detroit Office: Hayward Building, 4829 Woodward Avenue 


Telephone Columbia 4949 © R. A. Bean, Mgr. 
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fan Editorial 
fy A. E. Rylander 


HERE is, at this time, an implied threat of censorship of the 
pipes press, a menace that, should it materialize, would 
also throttle engineering journals. We can't have that. The 
technical press is the herald of mechanical progress, it fosters 
and promotes that progress, is a clearing house for exchange of 
ideas. It must be free to express the thoughts of the engineering 
profession, even when expression transcends the purely tech- 
nical and encroaches on matters of national policy. To insure 
freedom of the technical press it may be politic for the various 
engineering societies to combine inio one National Association 
of Engineers, each group maintaining its autonomy but lending 
its strength to the whole. 


With the nation in the throes of an industrial as well as an 
economic and social rebirth, it is essential that some one rational 
body keep a clear head, which implies independence of sub- 
versive alliances but not necessarily a strict neutrality. For, 
should a vital issue impend, such a body may act to sway that 
issue to the right. 


Perhaps no other vocational group is so fitted to be the key- 
stone of reconstruction as the engineers, not necessarily Tool or 
Mechanical engineers, but all engineers since these have so 
many interests in common. It is no stretch of the imagination 
that, were all engineering groups united into one national body, 
it could easily be one of the most powerful and constructive 
forces in the land. What is more to the point, it would doubtless 
use its power sparingly and wisely. For engineers, by virtue 
of native intelligence and training (they rank in intelligence) 
have acquired powers of reasoning and analysis beyond other 
professions. Dealing with both the abstract and the concrete, 
they have learned to bridge these extremes, to resolve vision 
into practical results. 


The technical press is the open forum of the engineering 
mind. It must be left open for free discussion, else the progress 
which has made this land what it is will be arrested. The only 
way that the threat of censorship can be negated, in our field, is 
to back engineering brains with engineering unity. The writer 
claims no originality for the thought, but he considers unity 
possible of accomplishment since many minds converge on the 
idea at this time. What is your opinion? 











Letters 





Dear Sirs: 

I am very much interested in your pub- 
lication, so much so that I would like in- 
formation as to requirements for member- 
ship in an A.S.T.E. Chapter and whether 
we have a Chapter in the city of Wash- 
ington, D. C. 

I am employed in a minor executive ca- 
pacity by the Federal Government and my 
daily work has to do with manufacturing 
process and direct tooling for productive 
machine work. 

Il am 

Very respectfully 
H. W. Morley 
1507 White Place, S. E. 
Washington, D. C. 


quarters. Membership in this Society would be of 
great help to you in your work. Would you like to 
initiate the activities incident to forming a branch 
chapter in Washington? If so write us for complete 
information.—Editor. 


— a oe 
Gentlemen: 

I have been informed that the “Tool En- 
gineer” is published monthly, free of charge. 
If my understanding is correct, I would 
appreciate receiving copies each month. 

Yours very truly, 
W. C. Newcomb 
Equipment Engineer 
Watertown Arsenal 
Watertown, Massachusetts. 

As an equipment buyer, we will be pleased to 
send you ‘The Tool Engineer,” free of charge. 
However to obtain full value from it, as well as 
the many activities and benefits of membership, we 
urge you to become a member of the American 
Society of Tool Engineers.—-Editor. 


vv *F 


1322 Woodbine Place 
Fort Wayne, Indiana 
August 13, 1937 

The Tool Engineer 

2842 W. Grand Boulevard 

Detroit, Michigan 

T'ear Sir: 

Will you please furnish me with appli- 
cation blanks and information pertaining to 
membership in the American Society of Tool 
Engineers? 

I am a Tool Engineer at S. F. Bowser 
and Co. 

Yours very truly, 
E. J. Molin 


Application blank and full information have been 
sent you, Mr. Molin. Would you like to join with 
others in promoting a branch chapter in Fort Wayne? 
Let us know if you are interested.—Editor. 

4 Vv v 


Adrian, Michigan 
August 21, 1937 
“The Tool Engineer” 
2842 W. Grand Blvd., 
Detroit, Mich. 
Gentlemen: 

Will you kindly send us & sample copy of 
your magazine for the inspection of the 
various men in our tool department. They 
wish to examine it with the view of sub- 
scribing to it. 

Very truly yours, 
Stubnits-Greene Spring Corp. 
M. Stubnitz 


“The Tool Engineer” is not sold on a subscription 
basis. It is the official publication of the American 
Society of ‘Tool Engineers, and we suggest that your 
men consider the advantages of membership in The 
Society. Fall details have been sent to ‘you.—Editor, 
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Designing por 


by 
H. W. Moore, President 


Globe Tool & Engineering Company 
Dayton, Ohio 


T IS indicative of the machine age 

in which we are living that the 
average person is ‘'vibration-con- 
scious.” Vibration in our automo- 
biles, electric refrigerators, vacuum 
cleaners, and office appliances such 
as dictaphones, electric fans, and so 
on, has forced itself to the attention 
of the users of these mechanical 
units to such an extent that, in many 
cases, it constitutes effective sales 
resistance. This form of sales resis- 
tance is recognized by manufactur- 
ers, engineers, and designers, to 
whom the damaging effects of vibra- 
tion are well known. 


The necessity for the proper bal- 
ancing of rotating parts in machines 
that are used in the manufacture of 
quality products is fast becoming 
recognized. Engineers and design- 
ers of new machines should so de- 
sign their products that provision 
can be made in the design to per- 
mit correction for dynamic unbal- 
ance, if the design incorporates ro- 
tating parts that are to operate at 
high speeds. A small flange can be 
provided, or holes can be provided 
for adding rivets or weights. A 
little thought applied to design will 
save countless dollars in production 
costs. The dynamic balancing ma- 



































Fig. 1—Drawing illustrating static method of 
balancing. = 2—Note the invisible blow- 
holes. s ait is balanced statically, but 
badly out of balance dynamically. Fig. 3— 
This drawing illustrates the principle of the 

modern-type dynamic balancing machine. 
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STATIC BALANCE CORRECTION 


PART I 


chines now available are accurate; 
they are adapted for the balancing 
of all products—large or small, and 
the amount of time required in the 
balancing operation is reduced to 
the minimum. The bulk of the time 
is consumed in making the correc- 
tion, and this time can be reduced 
by proper design. 

This discussion is offered to urge 
designers of new equipment to 
analyze the possible need for dy- 
namic balance in the new product 
under consideration, and if it is ne- 
cessary, to incorporate suitable cor- 
rection methods in the design of the 
rotating parts. Too often in the past 
this has been completely ignored, 
leaving the correction method for 
the Production Department to settle; 
usually it is then too late to obtain 
efficient, low cost correction for bal- 


) 


F1g. 4 


Fig. 4—Sound waves produced by striking a 
tuning fork will in 
“tuning fork. 





ance and Production worries along 
with an expensive correction meth- 
od, even though using modern time- 
saving Dynamic Balancing Ma- 
chines. 

A little original planning on the 
design, with an understanding of 
the problem involved, will more 
than repay the study and effort, in 
savings on the balancing in produc- 
tion. 

A short discussion of the principle 
of dynamic balance follows: Vibra- 
tion is caused by lack of balance in 
the rotating parts of machinery. It 
has always been a source of trouble 
to engineers and designers, due not 
only to the fact that the excessive 
wear on the bearings caused by vi- 
bration affects the accuracy and life 
of the machine, but also to the fact 
that the exact point of ‘unbalance’ 
has been difficult to locate and con- 
sequently difficult to correct. How- 
ever, such correction is more impor- 














HIGH SPOTCURVE | RESONANCE 
< \ A 
~ 
a | 
RPM c 
Fig. 5 


Fig. 5—Chart illustrating the relation of “lag” 
to speed on flexibly-mounted rotating parts. 


tant today than ever before, as all 
mechanical equipment is running at 
higher speeds than formerly. As the 
force of unbalance increases in pro- 
portion to the square of the speed of 
the rotating unit, the damaging ef- 
fect of unbalance increases accord- 
ingly. 

In the past, vibration has been 
eliminated to a _ certain extent 
through correction of the unbalance 
by static or “standing” balance. The 
part to be balanced is placed on 
knife edges which have previously 
been leveled, and the low spot, 
which has been determined by 
force of gravity to be the heaviest 
spot, is marked and afterward light- 
ened by the removal of a certain 
amount of material. However, it has 
been observed that no matter how 
carefully the operation has been 
performed, when the part is assem- 
bled in the machine and operated at 
high speeds, the unbalance still 
exists and is sometimes greater than 
before the part was balanced. Thus 
it is clearly evident that it is impos- 
sible to determine, by static bal- 
ance, the proper locations for cor- 
rection weights in a lateral plane. 
This point is best illustrated by the 
drawing (Fig. 1), in which a cast cyl- 
inder '’C” is shown mounted on the 
shaft “A-B” and the assembly 
placed on the knife edges '’D-E”’. It 
is assumed that the cylinder has 
been turned true, but that under- 
neath the surface at the point '’G” is 
a blowhole which is_ invisible. 
When placed on the balancing 
ways, the assembled shaft will roll 
and come to rest with the heavy 
spot down, which shows that the 
part is out of balance statically. To 
correct this condition, the mechanic 
will drill holes of equal depth into 
the sides of the cylinder at the 
points ‘J-J’ until enough stock has 
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been removed so that the cylinder 
will remain at rest in any position in 
which it is placed on the ways. 

When the cylinder is rotated at 
low speeds, the vibration may not 
be serious, but as the speed is in- 
creased, the effect of the improper 
placing of the correction drilling 
will be apparent. The centrifugal 
force of the heavier side “L” will 
produce vibration in the bearing 
“B,"’ and the bearing “A” will vi- 
brate due to the centrifugal force of 
the heavy point "M,”’ all of which is 
caused by inability to determine the 
amount of weight to correct for on 
either side of the cylinder. 

In (Fig. 2) is shown a similar cyl- 
inder with two blowholes at points 
180 degrees from each other and on 
opposite sides of the cylinder. If 
these blowholes displaced approxi- 
mately equal weights of metal, the 
cylinder when placed on the bal- 
ancing ways would appear to be in 
good static balance. Upon rotating 
the cylinder, however, a vibration 
corresponding in intensity to the 
speed would be set up by the cen- 
trifugal force of the heavy sides ‘‘L” 
and ‘’M.” Such unbalanced forces 
may occur in any amounts and at 
any angles from each other;«thus 
correcting for running balance by 
static methods becomes an impossi- 
bility. 

The only solution consists in bal- 
ancing the part dynamically, which 
means that the force of unbalance 
on either side must be measured 
and the angle at which the correc- 
tion should be made must be lo- 
cated. This can be done by the use 
of a properly designed Dynamic 
Balancing Machine. After the part 
has been properly balanced dynam- 
ically, it can be rotated at any speed 
within the safety factor of the ma- 
terial without apparent vibration. 

If the cylinder is mounted on bear- 
ings that are flexibly mounted as 
shown in (Fig. 3), and is rotated by 
external means, the bearings “A” 
and “’B” will vibrate, although “A” 
will vibrate more than "B,”’ as the 
blowhole is nearer to the bearing 
“A.” Now, if a pencil is held close 
to the shaft, the mark produced on 
the shaft will bear a definite relation 
to the heavy spot, although it will 
not be directly over it. For purposes 
of discussion the point at which the 
pencil mark is made will be called 
the “‘high spot,” as it is produced by 
the force of unbalance throwing the 
shaft out of its center of rotation. The 
high spot always lags behind the 
heavy spot in the cylinder from a 
few degrees to nearly 180 degrees, 
depending upon two conditions — 


the resiliency of the bearing mount- 
ings, and the speed at which the 
part is rotated. 

On rigid mountings, the lag stays 
below seven degrees; on flexible 
mountings, the lag will be below 
seven degrees at the start but will 
quickly approach 180 degrees as 
soon as the critical speed of the 
mounting has been passed. This 
critical speed is the speed at which 
the frequency of vibration of the ro- 
tating part is in harmony or reso- 
nance with the period of vibration of 
the mounting. The mounting shown 
in (Fig. 3) is a flat spring reed. All 
bearing mountings are resilient to a 
degree, regardless of how rigid the 
design; weak bearing pedestals 
have a low frequency, while the fre- 
quency of heavier, more rigid ped- 
estals is higher. 

Occasionally the vibration of a 
rotating part in a machine vibrates 
the whole machine, which in itself 
has a period of vibration. A good 
example of this condition is the 
automobile; at low speeds the motor 
usually runs smoothly, but as the 
speed is increased, one or more pe- 
riods of vibration are noticed. These 
periods of vibration in the motor 
may synchronize with the vibration 
of the entire frame of the car, or with 
various metal parts, as the points of 
resonance of these parts are 


reached. Rubber mountings are’ 


now used to reduce the effect of vi- 
bration in automobile motors. They 
do not eliminate it, but they lower 
the frequency to a point that does 
not come within the normal operat- 
ing ranges of the motor. The dam- 
aging effect of the vibration upon 
the bearings of the motor is still 
present. 

“Critical speed’’ can best be illus- 
trated by placing two tuning forks 
of the same pitch or resonance near 
each other. When one fork is 
struck, a vibration will be produced 
in the other although there is no me- 
chanical connection between the 
two. This vibration of the unstruck 
fork is caused by the repeated, but 
slight, effect of the sound waves set 
up by the struck fork, as illustrated 
in (Fig. 4). The two forks having the 
same frequency, the small repeated 
impulse of the sound wave gradu- 
ally increases the vibration of the 
unstruck fork until it has almost the 
same amplitude of vibration as the 
fork that was struck. If the two forks 
are brought to rest and a violin is 
played near them, a tone of the vio- 
lin will be found that will start both 
forks vibrating violently. This tone 
is the same pitch as the forks; thus 
the forks are said to be in reso- 
nance, and the frequency of the 
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tone is said to be the resonant or 
critical frequency of the forks and 
violin. 

In our automobiles, electric refrig- 
erators, or other machines that vi- 
brate objectionably, this critical fre- 
quency is synonymous with the 
speed at which the vibration of the 
motor synchronizes with the inher- 
ent frequency of other parts of the 
machine. Most of the vibration can 
be eliminated by proper dynamic 
balance, but as it is not practical to 
balance to a state of absolute perfec- 
tion, due to the cost, thought should 
be given to improving the design 
by strengthening weak parts or by 
bracing so as to either eliminate the 
resonant vibrations of these parts 
entirely or raise them to a pitch that 
will not be in resonance with the 
operating speeds. : 

The graphic chart (Fig. 5), illus- 
trates the relation of lag to speed on 
flexibly mounted rotating parts. It 
will be noted that, at the low speed, 
the lag is practically zero. As the 
speed is increased, the lag in- 
creases slowly to a narrow speed 
zone of 90 degrees, which is the 
“resonance” speed or critical point. 
If this zone is passed, the lag ap- 
proaches 180 degrees immediately. 
It will be noticed, however, -that 
smaller critical speeds are indicated 
on the lag curve. The frequencies 
at these speeds are harmonics of the 
major critical speed, the relation be- 
ing the same as the relation of the 
octaves on a piano. These harmon- 
ics are seldom serious, as they are 
so slight in force, but in rare cases 
they become a factor and must be 
adjusted for. 

It will be noticed that the high 
spot indicated by the pencil mark 
on the shaft is erratic in its behavi- 
our, which, to those not acquainted 
with dynamic balance and the be- 
haviour of the “high spot,” would 


(Continued from page 12) 
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SS NAA 
GEORGE ADOLPH SCHREIBER 


It is with deepest regret that -we 
announce the untimely demise of 
A.S.T.Eer George Adolph Schreiber, 
who succumbed August 16th as a 
result of injuries received from an 
automobile accident. 

Mr. Schreiber was a loyal worker 
and active proponent of the A.S.T.E., | 








G. A. SCHREIBER 


a man of wide contacts and experi- 
ence, world traveler, a forceful and | 
constructive champion of progress. 
Mr. Schreiber was born in Ger- | 
many fifty-six years ago. He came 
to the United States thirty years ago | 


from the Daimler Motor Works | 
where he had charge of tool design 
and shop equipment. 

In Detroit, in the early days of 
the automotive industry, he was | 
closely associated with automotive | 
executives and engineers whose | 


names are now very well known | 
in the industry. He was a frequent | 
member of the now famous “round 
table discussions” at the old Pont- | 
chartrain Hotel. 

In these early days of the auto- 
motive industry, Mr. Schreiber was 
first with the old E. M. F. Company 
when Detroit's Piquette Avenue was | 
“Motor Row,’ with Henry Ford's 
shop “next door” and the Fisher 
Brothers were just starting out 
“nearby” in a small shop. Through 
the years Mr. Schreiber’s duties in- 
volved the handling of engineering, 
export and sales matters which ne- 
cessitated his travel into many for- | 
eign factories. In 1920 and 1921 | 
when Walter P. Chrysler reorgan- | 

(Continued on Page 38) 


12 THE 


Dynamic Balance 


(Continued from page 11) 


make the determining of the heavy 
spot difficult. Previous discussion 
has shown that very small amounts 
of vibration, such as sound waves 
which have an infinitesimal me- 
chanical force, can produce me- 
chanical vibration that will actually 
wreck improperly - designed struc- 
tures. Soldiers marching across an 
old-style suspension bridge are re- 
quired to break step and thus avoid 
setting up a vibration which might 


| wreck the bridge. Large steel beams 
| can be made to vibrate violently by 
| playing a violin in their immediate 


vicinity. 

However, such small forces have 
their uses. After many years of re- 
search, this principle of resonance 


| has been applied to the design of a 


machine with which dynamic bal- 
ance ‘‘couples” can be eliminated to 
a finer degree than has heretofore 


| been thought possible. In operation, 


the machine magnifies small vibra- 
tion as much as 50 times; conse- 


| quently, when a condition of un- 


balance has been corrected to such 
a point that a vibration which has 
been amplified 50 times is practi- 
cally eliminated, perfect balance of 
the rotating part is obtained with 
complete absence of vibration at 
high speeds. 

The term ‘‘ounce-inch” has been 
accepted as the unit of measure of 
the force of dynamic unbalance. 
Thus one ounce-inch would be an 
unbalance force of one ounce at a 


| one-inch radius. One-tenth ounce- 


inch would be one-tenth ounce at 
one inch radius, or one ounce at 
one-tenth inch radius. In the bal- 


| ancing of small series-wound arma- 


tures, the machine referred to cor- 
rects unbalance within an accuracy 


; of 0.001 ounce-inch. If necessary 


larger machines can work to a pro- 
portional accuracy. 

The most difficult part of the prob- 
lem is, of course, the locating of the 
heavy spots of unbalance for cor- 
rection purposes, due to the chang- 
ing relation of the high spot to the 
heavy spot, as noted on the curve 
(Fig. 5). However, if this location is 
always taken above the critical 
speed at a predetermined point, the 
lag can easily be controlled. In the 
machine shown in (Fig. 6), a Neon 
light is used to locate the heavy 
spot. The Neon light, being cold 
light with no lag factor, is ideally 
suited to this use. It is also used in 
the Stroboscope to stop motion at 
very high speeds. 

The Neon light locator dial is in- 
dicated at “'C” (Fig. 6). The light ro- 





tates in synchronism with the part 
to be balanced, which is rotated by 
the variable-speed reversible motor 
“R.” The Neon light is energized by 
the distributor in the flywheel ‘‘N,” 
which in turn receives its current 
from an external source of high 
voltage. As the work-piece is ro- 
tated, vibration is set up by the un- 
balanced condition and the light is 
flashed by contactors in the ma- 
chine heads “P,”’ contact being 
made through vibration of the 
spring reed mounted bearings. The 
width of the light band produced is 
controlled by means of the screws 
“E." Fixing of the location of the 
light band is done manually by 
means of the two indicators ‘’M,” 
which are marked 'R” and “L” to 
correspond to the right and left ma- 
chine heads. 

With the location of unbalance 
fixed on the locator dial, it is only 
necessary to stop the machine and 
bring the light back to the spot re- 
corded on the dial. An arrow on the 


machine head locates the heavy 
spot for correction purposes accu- 
rately on either side of the part be- 
ing balanced. One direction of ro- 
tation only is required to find this 


location, and the magnitude of un- 
balance is taken automatically at the 
time the location readings are taken. 
The entire operation of finding the 
location of unbalance on both sides 
of the part to be balanced and re- 
cording the magnitude of unbalance 
on both sides for correction pur- 


poses takes less than 30 seconds on 
small work. 
In the foregoing, critical speed 


has been considered only as per- 


vibration to rotating speeds. Critical 
speeds are also encountered in the 
rotating parts themselves due to 
shaft deflection when rotated at high 
speeds. This condition is caused by 
unbalanced forces occurring in 
planes on long shafts which deflect 
the shaft or throw it out of the theo- 
retical center and cause difficulty in 
correcting dynamically, as it is im- 
possible to determine the lateral 
planes in which these forces exist. 
They can usually be corrected by 
strengthening the shaft. 


With a modern Dynamic Balanc- 
ing Machine it is possible for a man- 
ufacturer of machinery in which ro- 
tating parts are used place his 


product on a 100 percent dynamic 
balance basis. The time required 


to balance dynamically is in most 
cases no greater than the time re- 
quired to balance statically, and 
there is no comparison in the results 
obtained. 

Wie “constedian part of ll 
follow in an early issue.—Editor 
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The Making of Firthite Sintered 
Carbide Tools 


A paper presented before Pittsburgh Chapter A. S.T. E., June 11, 1937 


By 
Malcolm F. Judkins 


Member A.S.T.E. 


Chief Engineer 
Firth Sterling Steel Company 


UR purpose tonight is three-fold. 

To very briefly outline powder 

metallurgy, to describe the making 

of Firthite and tools, and to show 

Pittsburgh Tool Engineers our new 
plant. 


That Tungsten Carbide is not new 
is clearly apparent when we recall 
that Moissan, an early French ex- 
perimenter with the electric arc fur- 
nace probably made the first tung- 
sten carbide about 1898. He heated 
tungsten or its oxide with sugar car- 
bon in a graphite crucible to the full 
arc temperature. He described the 
product as extremely hard but glass- 
brittle, porous and spongy. In 1904 
Honniman in Germany added to 
the store of information about car- 
bides through his work on electric 
lamp filaments. In 1912 Baumhauer 
of the Osram Lamp Works, outside 
Berlin, conceived the idea of soak- 
ing up molten iron in the pores of 
melted tungsten carbide filling the 
crevices and enabling the working 
of the metal to form wire drawing 
dies for tungsten lamp filaments. 
Karl Shroter, also of the Osram 
Works, developed a process similar 
io that in use today, wherein pow- 
dered tungsten carbide was mixed 
with cobalt, nickel and iron pow- 
ders, pressed to shape in molds 
and heated in hydrogen to sinter 
the powdered metals into a dense 
non-porous mass. Shroter encoun- 
tered difficulty in producing uniform 
tungsten carbide powders and men- 
tioned his troubles to Professor 
Strauss, Director of Research at the 
Krupp works at Essen. Strauss 
solved the problem and carried the 
development much further, result- 


ing in many of the patents under 
which we manufacture Firthite 
ioday. 


Powder Metallurgy 

Powder metallurgy is a new 
method of producing metallic alloys 
which are never melted, but exhibit 
many of the desirable properties of 
a cast metal, at the same time es- 
caping many of the serious defects 
of cast materials. 


Sintered metals exhibit high 
metallicity having a high luster, 
high thermal and electrical conduc- 
tivity, great density and strength 
and extreme hardness. They are 
free from ingotism, grain growth, 
segregation and directional weak- 
nesses as compared to cast metals 
and crystalline solids. Their method 
of manufacture minimizes gas ab- 
sorption, thus avoiding blow-holes, 
fissures, hot shorts and _ similar 
defects. 


The Sintering Process 
A wide field is open to the pow- 





der mettallurgist. The sintering pro- 
cess permits alloying of metals of 
greatly differing specific gravities 
such as zinc and lead and of widely 
separated melting points such as 
silver and molybdenum. Mutually 
insoluble metals such as lead and 
copper may be mixed, and finally 
metals and non-metals such as tung- 
sten and carbon may be combined. 


The manufacture of Firthite be- 
gins with the mining and concentra- 
ition of Ferberite ore at our mine in 
Nederland, Colcrado. The concen- 
irate is shipped here where it passes 
through a chemical refining process 
resulting in very finely divided 
tungsten powder of exceptionally 
high purity. About 6% by weight of 
carbon is added and the mixture is 
rolled in ball mills until shaking 
will not separate the components. 
After this grinding operation, the 
tungsten and carbon powders are 
all passed through: a 325 mesh 
screen. The powder is then placed 
in a tightly stoppered graphite 


A general view of the Firthite shaping department, showing men shaping some of the more 


difficult tips which is done entirely by hand. 
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bottle and carburized in a hydrogen 
furnace. The tungsten carbide is 
then returned to the ball mill with 
purified cobalt powder and milled 
until each grain of carbide is coated 
with an envelope of the malleable 
cobalt. As this grinding is done wet, 
the powder is filtered and dried 
before pressing in moulds in a 400 
ten hydraulic press, which com- 
pacts the powder at from 4,000 to 
60,000 p.s.i. The material now re- 
sembles a druggist's pill, and to 
confer strength enough to permit 
shaping the material is next pre- 
sintered by mechanically stoking it 
through this furnace against a 
metered flow of dry hydrogen. 
This treatment reduces impinging 
oxide films developed during han- 
dling and strengthens the material 
to about the consistency of graphite 
or blackboard crayon. 


Making Man's Hardest Metal 


The material can now be sawed, 
turned, filed, and ground to desired 
shape and dimensions, keeping in 
mind that during the final sintering 
tc follow it will shrink 48% by 
volume or 20% in every linear 


dimension and become in the pro- 
cess, the densest and hardest metal 
man has ever made. Final sintering 
is done in these hydrogen furnaces 


at a white heat. Final inspection and 
quality control tests include de- 
termination of cross’. breaking 
strength, micro-examination of 
fracture, specific gravity and Rock- 
well C hardness. 


The making of Firthite tools 
includes the milling of suitable 
recesses in the steel shanks and the 
hand fitting of the Firthite tips 
therein. Copper brazing in specially 
designed hydrogen furnaces se- 
cures the tips to the supporting 
shanks. Grinding is done on a 
variety of pedestal, mechanical, 
surface, and tool and cutter grinders, 
using special silicon carbide grind- 
ing wheels and diamond impreg- 
nated bakelite wheels. Precision 
tools such as for piston grooving 
and reaming are finely lapped on 
cast iron discs charged with dia- 
mond dust and olive oil. 


Besides our own tool shop, about 
fifty well known tool making con- 
cers throughout the country are 
licensed to make Firthite tools of 
virtually all kinds and designs. 


Some Typical Firthite Tool 
Applications 


Here we see (showing slide) a 
Model 10 Sundstrand auto, turning 
a cast brass valve plug, roughing at 
#5 cut, 585 F.P.M. under 0.015 feed 


Battery of 6 10-head drillers at the Firth Sterling plant, McKeesport, Penna. Ordinary steel sewing 


Al with Ai 
die nib can be pierced as small as .002”. 





d dust and olive oil, drill holes 1) 


than h 





hair. (Hole at back of 


and finishing at ;4 cut, 980 F.P.M. 
and 0.005 feed. Floor to floor time is 
1.41 minutes. 


Next a P. and J. cam drum is 
being made on a No. 7D P. and J. 
Roughturn % depth 175 F.P.M. 
0.057 feed. Finish Turn 35 depth 
300 F.P.M. 0.036 feed. Groove and 
Face 300 F.P.M. 0.010 feed. 

Eighty-five lbs. of semi-steel are 
removed in eleven minutes. The 
ten ¥2" grooving tools alone cut 
fifty lbs. with a total cutting edge en- 
gagement of five inches. A 10%” 
wide Firthite tipped skiving tool is 
forming a bronze sink fixture from 
the rough casting in one pass at 320 
R.P.M., 242" per minute feed, 3); cut. 
This is interesting because it rep- 
resents a case of Firthite being ap- 
plied to a very old turret lathe at no 
increase in speed over previous 
tools yet this $181.00 tool returned 
$2,623.00 in indirect savings in the 
first six months of its use through 
longer tool life and a finish which 
made buffing before chrome plating 
unnecessary. 

The last tooth of this huge 
hydraulic surface broach which 
broaches the top of the motor block 
shown in one pass, is Firthite. This 
set up produces a 2” radiator nipple 
complete every thirty-five seconds. 
Rough and finish turn at 250 F.P.M., 
0.024" feed giving about 
seconds actual machining time. 
These cast iron Diesel tractor cast 
iron pistons are turned, faced, and 
grooved with Firthite tools. Rough 
turning, grooving and facing are ac- 
complished in sixty seconds. Finish 
turning 
thirty-six 


ten 


and grooving 


seconds. 


requires 


I have 
until the last. Here, we believe is 
the largest inserted blade face mil! 
ever equipped with sintered carbide 
tipped inserted blades. Sixty-eighi 
inches in diameter! The fan shaped 
part spreads the cutting fluid under 
cut. A 150 H.P. motor the 
cutter belts. 
When cutting, the cutter is entirely 


purposely saved the best 


drives 
through multiple V 


enclosed as shown. It plows across 
the sixty-six inch wide Aluminum 
slab at 3000 feet per minute, remov- 
ing ;°; per pass at about seventy- 


three inches per minute table feed. 
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WHAT WOULD YOu 
HAVE DONE? 


Here is a true machine shop story that we believe will be 
relished by many machinists, checkers, foremen, superin- 
tendents, designers, engineers, and even owners. 


By 
W. F. Schaphorst 


Mechanical Engineer 
Newark, N. J. 


VERY PROMINENT CONCERN 

in New Jersey sent blue prints 
to a number of shops in the U. S. A. 
and asked for quotations on an intri- 
cate piece of mechanism. Quota- 
tions were received and the order 
was placed with a machine shop 
some 700 miles distant, which 
means, of course, that the shop re- 
ceiving the order was not in New 
Jersey. 

A time limit had been placed on 
the job as is so often the case with 
machine shop work. In other words 
the big Jersey concern wanted the 
job to be delivered pronto. So, in 
accordance with the conditions of 
the order the mechanism arrived on 
time and it was immediately turned 
over to the battery of testers and 
checkers employed by the big 
Jersey company. 

The checkers, as also often hap- 
pens, found that the mechanism 
was out, here and there, hence not 
acceptable. They put their official 
stamp of disapproval and non-ac- 
ceptance on the job, cleaned their 
spectacles, and went along with 
their routine grind of checking and 
disapproving other jobs that were 
marked “rush.” 

What to do? became the big 
problem now. Being in a hurry for 
the job the front office men decided 
that it would take too long to ship 
the mechanism back to the shop 
whence it came, 700 miles away, 
so they elected to turn it over to a 
small local Jersey shop that was 
continually doing work for them— 
a shop that had originally figured on 
this rush job but didn't get it be- 
cause their quotation was too high. 

Upon receipt of the mechanism 
by the small Jersey shop the ‘‘boss” 
himself took a hand, as he usually 
does because he believes in doing 
things right. He promised that he 
would do all in his power to correct 
the errors within one week—that 
he would work day and night, if ne- 
cessary, to complete the job within 
the time he allotted himself. 

Nothing was said about price. The 
job had suddenly become so impor- 


tant that the large Jersey company 
simply had to have it at the earliest 
possible moment, and _ besides, 
knowing the local “boss” as a 
square shooter they were willing to 
leave its correction entirely to him, 
cost what it may. 

The boss of the small shop, as 
usual, checked the dimensions him- 
self to make certain that the errors 
would be properly corrected. He 
measured them again. He checked 
and double checked. Then, confi- 
dent of himself, he lit a cigarette and 
smilingly asked his foreman to re- 
check, and at this point I might add 
that when the boss had first started 
to check there were some tense 
frown wrinkles on his brow such as 
are commonly worn by checkers. 
But with every checking and re- 
checking those wrinkles sort of 
shifted themselves around on his 
face and became smile wrinkles, 
and, finally, when his foreman 
agreed that the boss was right they 
both burst forth into raucous laugh- 
ter. 

Why did they laugh? Because 
they found that the mechanism was 
correct. It wasn't out at all. The job 
was just as good as it would have 
been if they had done it themselves 
in the first place. 

Did this boss immediately call up 
the prominent concern to inform 
them of his discovery? He did NOT! 
He covered the mechanism care- 
fully, kept it seven whole work 
days, and then delivered it to the 
prominent concern with a bill for 
$250.00 and in due course the bill 
was paid in full. It was ‘easy 
money.” 

In fairness to this “boss” and all 
others concerned, I must add that in 
the course of time the ‘boss’ con- 
fessed to the “big shot” of the front 
office of the prominent concern. 
During a friendly conversation con- 
cerning a loss the boss had just 
taken on a later job he told the 
whole truth. He admitted that he 
hadn't touched the job with a tool 
and had charged $250 for doing 
nothing more than the checking. 


The ‘big shot’ seemed to enjoy 
the occurrence as much as did the 
“boss” and said, Any time you can 
caich us in a mistake like that, go 
ahead. I would have done the same 
thing myself if I had been in your 
place.” 

What would you have done? 





A.S.T.E. Romance Leads to 
Wedding Bells 


A 100 percent A.S.T.E. romance 
has led to wedding bells for 
A.S.T.Eer Emil N. Fabbro and the 
Assistant National Secretary, (nee) 
Miss Genevieve Zube. The young 
couple were united at Santa Maria 
Church in Detroit, July 28th, leav- 
ing for an extended honeymoon 
tour of several western states. 


EMIL N. FABBRO 


Mr. Fabbro had been connected 
with Packard Motor Car Company, 
Detroit, until his marriage, when he 
severed his connection to take up 
other plans. Mrs. Fabbro has been 
persuaded to stay on at National 
Headquarters, because.of the rush 
incident to the present phenomenai 
growth of The Society. 

On behalf of The Society, all 
members join in wishing the newly- 
weds happiness and prosperity. 
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Industrial activity in Connecticut 
during August maintained a high 
peak, reversing the usual mid-sum- 
mer trend, with financial and pro- 
duction reports indicating better 
profits. While some recession was 
looked for before Fall, the long- 
range prospects were considered 
good. . . . Locke Steel Chain Co.., 
Bridgeport, has leased 8,000 square 
feet of floor space in the former 
Holmes & Edwards Mfg. Co. plant 
to be used for increased production 
of power lawn mowers... . C. O. 
Jellitfe Mig. Co., Southport, is going 
ahead with plans for a new build- 
ing, one story, 50 x 50 feet, to house 
its plating department. . . . Crane 
Co., Bridgeport, will erect an addi- 
tion to Building 2H on Housatonic 
avenue, to be one story, 38 x 60 feet, 
costing $8,000. . . . Plainville Cast- 
ing Co., Plainville, will build a plant 
addition costing $12,000, and Plain- 
ville Electro-Plating Co. an addition 
costing $5,000. . . . Connecticut 
Foundry Co., Rocky Hill, plans an 
addition, two stories high, 18x 30 
feet. . . . Scovill Mfg. Co., Water- 
bury. has acquired the business of 
the Vulcanite Mfg. Co., of Linden- 
hurst, L. L., N.Y., and operations will 
be transferred to the Scoville plant 
at Oakville. Scovill has also bought 
the snap fastener division of Au- 
toyre Co., Oakville, and will transfer 
production to its Waterbury plant. 
... Assets of Union Wire Die Co., 
Stamford, have been sold to the 
Carboloy Co., Inc., a General Elec- 
tric subsidiary of Detroit, and the 
Stamford plant will be continued in 
operation. .. . Monroe Guett, vice- 
president and director of Arrow-Hart 
& Hegeman Electric Co., Hartford, 
which he joined in 1891 as designer 
and toolmaker, died recently after 
an illness of six months... . Univer- 
sal Stamping Machine Co., Stam- 
ford, has been awarded a $10,000 
contract for parts on stamp cancel- 
ling machines for the United States 
Post Office Department. . . . In an 
election supervised by the NLRB, 
the United Electric & Radio Workers 
of America, CIO affiliate, has been 
designated as sole bargaining agent 
for employes of the Bryant Electric 
Co., Bridgeport. .. . Metal Workers 
Association of Waterbury is a new 
union of employes of the American 
Brass Co., whose officers plan later 
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PRODUCTION PERSPECTIVES 


News of Mass Manufacturing from Everywhere 





O. W. Winter, A.S.T.Eer, who has been made 
Factory Manager for the Columbus McKinnon 
Chain Corporation, of Tonawanda, New York. 





to take in employes of other brass 
companies. It is understood the 
new group will contest the Water- 
bury Brass Workers Union, CIO af- 
filiate, for exclusive bargaining 
rights for American Brass employes. 
.. . Pratt & Whitney Aircraft divi- 
sion of United Aircraft Corp. has an- 
nounced the appointment of John J. 
Borrup as factory manager, succeed- 
ing Benjamin H. Gilpin. Borrup is 
succeeded as general superintend- 
ent by Daniel MacGregor Jack, and 
Charles Lawson takes the post va- 
cated by Jack. G. H. D. Miller be- 
comes assistant to the factory man- 
ager. .. . Payroll disbursements in 
Naugatuck for the month of June to- 
talled $1,088,777, $20,529 more than 
the previous record for a month, es- 
tablished last April. . . . Harco Co. 
has been incorporated in Bridgeport 
to conduct a general foundry busi- 
ness, with paid-in capital of $11,000 
at start of business. 

Manufacture of small tools, taps 
and dies is going ahead in excellent 
volume in Massachusetts. Green- 
field Tap & Die Corporation's busi- 
ness is holding up well, with sales 
well ahead of last year and with 
more than 1,300 employed in cur- 
rent operations. Millers Falls Com- 
pany showed a very satisfactory 
gain in July over a year ago, with 
sales exceeding expectations and 
prospects for fall operations favor- 
able. This concern is making some 






additions to its lines of hand tools 
for individual and manufacturer's 
use. 

Demand for home appliances is 
very good, with a large gain for the 
year in refrigerator sales assured. 
Air-conditioning production shows a 
seasonal easing off at the Westing- 
house plant in East Springfield, 
though nation-wide figures showed 
a gain of about 60 per cent in June 
sales over the previous June. The 
peak for the first half of the year 
came in March. Household appli- 
ances in general have moved in 
good volume and the outlook for the 
fall and holiday trade in these items 
is bright. 

Building operations have brought 
marked gains in business to some 
producers in this territory. Ware 
Coupling & Nipple Company is 
building a two story addition of the 
same width as its present structure, 
increasing its plant space 50 per 
cent. There is an increased ten- 
dency on the part of many concerns 
to improve power plant and pro- 
duction facilities. 

The Worcester Stamped Metal 
Co. of Worcester, Mass., has just 
begun addition of 4,000 feet of floor 
space to the Hunt Stree! plant. 
President Frank E. Billings said 
crowded quarters and the need to 
increase capacity of the plant made 
construction desirable. 

Work has been completed on the 
new addition to the plant of the Bay 
State Abrasive Products Co., at 
Westboro, Mass. A new oil burning 
system has been installed. The 
company is now working day and 
night shifts and plenty of orders are 
on hand. It will also be necessary 
for another addition with the re- 
moval from Johnstone, R.I. of a plant 
purchased by Bay State. 

Unfilled orders of Worthington 
Pump and Machinery Corporation 
July 1 were 81 per cent greater than 
on the same date last year and were 
at the highest level in 17 years, H. 
C. Beaver, president announced. 
“As a result,” he said, “the principal 
plants of the corporation, Holyoke, 
Mass., Harrison and Newark, N._J. 
and at Buffalo, N.Y. are operating at 
a high percentage of capacity.” 

Frederick Lindstrom, assistant 
superintendent of the Wickwire 


(Continued on Page 18) 


























BRIDGEPORT 


September 16, 1937—Barnum Hotel—Bridgeport. Dutch Treat Dinner will be served in the 
Barnum Coffee Shop at 6:30 for all those wishing to get together for informal dis- 
cussion before the meeting. Technical session: 8:00 P.M. 


Speaker: F. W. SHUMARD, Founder and Dean, National School of Time Study. 
Subject: “Modern Time Study.” 


Members: Come and bring a guest with you. 





CLEVELAND 
Tuesday, September 14, 1937—-At The National Acme Company Plant, 170 East 13lst at Coit 
Road—Dinner in the Cafeteria at 6:00 P.M. 


A trip through the plant, following the dinner and an address by Mr. A. E. Drissner, Vice-Pres. and Chief 
Engineer. ; 


Notify C. V. Briner, Pratt and Whitney Co., 1433 E. 12th St. of your intention to attend. Do it early. 





DETROIT 
September 9, 1937—Hotel Fort Shelby—Crystal Ballroom. Dinner—6:30 P.M. $1.75 per plate 
Technical session 8:00 P.M. 
Speaker: WILLIAM A. HART, member A.S.T.E., Chief Engineer, Colonial Broach Company, Detroit, Michigan. 
Subject: “Broaches, Equipment and Brioaching Methods.” 


This meeting will be in honor of the past officers of the Society and will be designated as ‘’Past Officers’ 
Night." Mr. Hart's talk will be illustrated with lantern slides. Detroit Student Chapter members are invited to 
attend. Make your reservations early with any ticket seller or by calling A.S.T.E. office, Madison 7960. Mem- 
bers who cannot attend the dinner are urged to attend the technical session if possible. 





MILWAUKEE 


September 9, 1937—Republican Hotel——Colonial Room. Dinner, 6:30 P.M. Price $1.00 
Speaker: DEAN F. A. KARTAK, College of Engineering, Marquetie University. 


Subject: “Visual Demonstrations of Fibre Stresses in Materials.” 


Make your reservations early. 





RACINE 


September 13, 1937—Hotel Racine. Dinner, 6:30 P.M. 
Speaker: MR. H. M. McGAUGHEY, Manager Air Conditioning Division, Nash-Kelvinator Corporation, Detroit, Michigan. 
Meeting: At this meeting new officers of Racine Chapter will be installed and retiring Chapter Chairman, H. D. 


Hiatt, who is leaving Racine Chapter, will be honored by the membership, who wish him well in his new ven- 
ture. 
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Production Perspectives 


(Continued from page 16) 


Spencer Steel Corp., Palmer, Mass. 
said that construction of a new stor- 
age building was now under way. 
The building will be 10,000 square 
feet and will be used exclusively 
for the storage of wire Mr. Lind- 
strom said. The building will cost 
$15,000. 


Wyman-Gordon Co., Worcester, 
Mass. has started construction of an 
addition to its plant. The new build- 
ing will adjoin the present general 
machine shop and will house the 
company’s die department. This is 
part of a development program of 
the company which has included 
many changes and improvements 
in its equipment. One new drop 
hammer has been installed and the 
remainder have been rebuilt. 


The Atlas Brass & Aluminum 
Company has opened a new build- 
ing on Norman Street, West Spring- 
field, Mass. The new building is 35 
by 60 feet in dimensions, brick mill 
construction. A general jobbing 
business is done and the new move 
permits the business to expand. 


Machine tool production and gen- 
eral activity of the metal trades con- 
tinue at a high level in the western 
New England area. Settlement of 
the Van Norman Company strike 
restores Springfield, Mass., to its 
customary part in producing ma- 
chine tools and automotive repair 
devices. Orders from automobile 
manufacturers for equipment to pro- 
duce 1938 models have built up ma- 
chine tool business considerably. 
These orders were placed ahead of 
the usual time for prudential rea- 
sons and helped to sustain volume 
in the midsummer period. With 
other new business they have kept 
manufacturers supplied with a com- 
fortable backlog. 

Frederick W. McIntyre, vice pres- 
ident of Reed-Prentice Corp. of Wor- 
cester, Mass. has returned from a 
five weeks’ business trip to Eng- 
land. He said the most remarkable 
trend which caught his attention 
was a slacking off in the demand, 
very heavy last year. for machine 
tools. 

Theodore Meyer and Elmer Tay- 
lor, technical engineers of Norton 
Co. of Worcester, Mass., have re- 
turned after three years at Norton 
plants in Germany and France. 
After a vacation of about two and 
one-half months they will return to 
their duties abroad. 


Burton W. Cary, Winchester, has 
been elected to the board of direc- 
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tors of Graton & Knight Co., Wor- 
cester, Mass., to fill the vacancy 
caused by the recent death of Pres- 
ident Frank E. Willard. 

Two hundred and twenty-five em- 
ployes of the speeder and associate 
departments of the Whitin Machine 
Works, Whitinsville, Mass. partici- 
pated in an outing program recently 
at Spring Lake, Glendale, R.I. 

The employes of the Heald Ma- 
chine Co., Worcester, Mass., and 
their families picniced at Lake Pearl, 
Wrentham, recently with an attend- 
ance of 3,200. 


Negotiations are underway for the 
possible acquisition of the Russell 
Manufacturing Company by the 
Greenfield Tap and Die Corporation. 
Such an acquisition would unite 
two streams of early Greenfield 
manufacturing stemming from the 
same family. In 1912 the GTD was 
formed to consolidate the Wiley 
and Russell Manufacturing Com- 
pany and the Wells Brothers Com- 
pany. Since that time it has made 
a steady growth and now maintains 
branch plants in Detroit, Mich. and 
Galt, Ont. 

About 125 members of the ‘'Per- 
mag’ Athletic Association, com- 
posed of employes of the Perkins 
Machine and Gear Company, West 
Springfield, Mass. together with of- 
ficials of the company, enjoyed a 
clambake and outing recently at 
Turner Grove, East Longmeadow. 
The committee on the bake com- 
prised James Ingraham, chairman: 
John O'Day. John Moriarty, George 
Mills, Arthur Water, Carlo Cassella, 
Thomas O’Connor and Romeo 
Beauregard. 

Walter G. Morrison, assistant sup- 
erintendent of the Perkins Machine 
& Gear Co., Inc., West Springfield, 
Mass. died suddenly August 11 at 
his camp at Lake Wickaboag, West 
Brookfield. 

Joel Cook, 57, for many years 
superintendent of the Hampden 
Grinding Wheel Company, Spring- 
field, Mass., until his retirement in 
1936 died at his home August 13. 


Mid West 

Otto H. Falk, Chairman, Allis- 
Chalmers Manufacturing Company. 
Milwaukee, has announced that 
the company will start immediately 
to spend $2,650,000 on three plants 
in an expansion program. Young 
Radiator Company. Racine, has 
added Mr. Sidney Smith to its pro- 
duction staff. Mr. Smith was for- 
merly with the Studebaker Corpor- 
ation and later with the Bantam 
Bearing Company. 





Apex Electrical Manufacturing 
Company of Cleveland has pur- 
chased the Zephyr Air Conditoining 
Division of the Savage Arms Com- 
pany, Utica, New York, it has been 
announced by C. G. Frantz, presi- 
dent of the Apex Company. Mr. 
Frantz stated that machinery used 
in production of air conditioning 
units at Utica would be moved to 
Cleveland and installed in the Apex 
Company's Bessemer Avenue 
plants. According to announcement 
August 13th, the index of new 
orders of the National Machine Tool 
Builders’ Association declined in 
July for the third consecutive month, 
though remaining above the 1936 
level. The drop was wholly in the 
domestic division while foreign 
sales showed an increase to a 
point where it accounted for almost 
one-third of the total. A rearrange- 
ment of plant facilities looking to- 
ward the speeding up of manufac- 
turing has been discussed at the 
Columba Axle Company, Cleve- 
land. The rearrangement of machin- 
ery and manner of operation, with 
some outlay for new equipment, 
will double the production capacity 
of the plant, it was said. Columbia 
produces the two speed overdrive 
axles for Lincoln Zephyr cars. The 
Cleaners’ Hangers Company of 
Detroit, Michigan, has moved its 
manufacturing and sales division to 
Cleveland—1976 West 3rd Street. 
A building containing 12,000 square 
feet of floor space has been ac- 
quired and $20,000 has been spent 
to remodel the building and install 
specially made automatic machin- 
ery for the manufacture of clothes 
hangers. The company, headed by 
Henry C. Ruen moved to Cleveland 
because of easier access to wire 
material used in the manufacture of 
its product. Zenith Metal Products 
Company is a new corporation in 
Cleveland, formed by the merger of 
Zenith Battery Company and the Re- 
public Metal Products Company. 
The Company is headed by O. T. 
Wills and will be in the light 
stamping business and be located 
at Rockwell Avenue and East 10th 
Street, Cleveland. 

More than $4,000,000 will be 
spent by General Motors Corpora- 
tion in the construction of two fac- 
tory buildings with the enlargement 
and rearrangement of the Moraine 
City, Ohio, manufacturing facilities 
of the Frigidaire Division. This, the 
largest expansion undertaken by 
Frigidaire since 1926, is scheduled 
for 1938 production activities. 


(Continued on page 24) 
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CLEVELAND 
R. B. Oswell, Chapter Publicity Chairman, 
1585 Hawthorne Drive, Euclid, Ohio 

Cleveland A.S.T.Eers have been 
enjoying summer vacations, most- 
ly away from the city. Chapter 
meetings were discontinued during 
July and August, but an unusually 
interesting and profitable meeting 
is planned for this month and as 
announced on the meeting page of 
this issue. 

C. V. Briner, Cleveland Chapter 
Secretary, has just returned from 
Danville, N. Y., and from reports 
had a good rest and vacation. All 
Cleveland A.S.T.Eers whose dues 
are in arrears are requested to 
“please remit'’—either to Detroit 
National Headquarters or to Mr. 
Briner, Cleveland Chapter Secre- 
tary, % Pratt & Whitney, Cleveland. 


DETROIT 
Floyd W. Eaton, Chapter Secretary 
c-o Burroughs Adding Machine Co., 
Detroit, Michigan 

Detroit Chapter’s Annual Golf 
Tournament was held Saturday, 
July 24th, at.Rammler Golf Club, 
Utica, Michigan. It was a huge suc- 
cess as evidenced by the large at- 
tendance and the warm expressions 
of approval voiced by many of the 
participants. Entertainment Chair- 
man, W. B. McClellan, and his co- 
workers, Burt Carpenter, Larry 
Howe and Howard Snell, were the 
recipients of frequent commenda- 
tions. Many members, including 
Frank Gertiser of Cincinnati Milling 
Machine Company, whose faces 
had been missed at recent meetings 
were in attendance, helping to 
swell the total to nearly one hun- 
dred. Toledo Chapter was repre- 
sented by members West, Haus- 
man and E. A. Hall. Three guests, 
M. Kachi, Im. Yoshida and T. Kato, 
visitors from Japan, participated in 
the events and one of them won a 
prize. Burt Carpenter, who was in 
charge of collecting the prizes sev- 
eral weeks prior to this date, re- 
ceived many fine articles from vari- 
ous sources and the Society feels 
very grateful to him as well as to 
the donors. These donations con- 
sisted of golf balls, mechanical pen- 
cils, sport shoes, desk pen sets, drill 
sets, mechanical hand books, etc. 

in addition to the annual trophy. 
Golfers commenced to arrive 
shortly after 8:00 A.M. and the trek 
continued throughout the day until 





Rockford, Illinois, to Have 
Charter No. 12 


A group of Tool Engineers in Rock- 
ford, Illinois, and vicinity have applied 
to the Society for a Charter to operate 
a Chapter of the American Society of 
Tool Engineers in that section. 

This will be Chapter No. 12 and the 
organization meeting has been tenta- 
tively set for September 10th at Rock- 
ford. Industries in Rockford will hold 
open house for visitors on that date, 
and the organization meeting in the 
evening will be preceded by a ban- 
quet. 

Mr. E. W. Dickett, Chairman of the 
organizing committee, informs us that 
they expect to have between seventy- 
five and one hundred, perhaps more, 
charter members of the new Rockford 
Chapter. This will give Rockford the 
largest charter membership of any 
Chapter of the American Society of 
Tool Engineers outside of the Detroit 
Chapter. With such a start Rockford 
seems destined to be a very active 
and valuable organization for - Tool 
Engineers in that vicinity. 











about 5:00 P.M. As the members 
arrived they were checked in by 
Treasurer Demorest and _ then 
greeted by one of the Golf Com- 
mittee who arranged the schedules. 
(The only changes in these arrange- 
ments, which were very flexible, 
were caused by the need of fre- 
quent refreshments; water, lemon- 
ade, etc.) However, things ran very 
smoothly, and many good scores 
(certified) were listed on the cards. 
C. Ray Brunner and Charles Sta- 
ples complained of having rheu- 
matism or lumbago upon. arrival, 
and consequently did not play golf. 
Inasmuch as they actually limped, 
it was assumed their alibi was pain- 
fully perfect. 

Dinner was served, after a con- 
siderable howl had been set up by 
the front-porch chair-warmers, pi- 
loted by Dan Karpinski, about 5:30 
in ‘grab - what- you-want"’ style. 
There was plenty of good food and 
a good variety. More than one went 
“back for more beans.” The supply 
of tea, coffee and milk had been ex- 
hausted prior to the dinner, we 
were told. 

After the dinner a few songs were 
sung, in a lusty manner by some 
of the best voices in the Society, 
under the able direction of W. B. 
McClellan, who, by the way, sang 
a solo himself. Chairman Staples 
announced the receipt of a ‘Good 
Wishes” telegram from George 


Smart of Milwaukee Chapter and 
plans for future meetings were also 
announced. 

Then the awarding of prizes was 
undertaken by the committee and 
approximately forty awards were 
given out to as many individuals. 
Someone mentioned a “snake in 
the grass’’ when it was discovered 
Burt Carpenter, a member of the 
committee, had won the “cup” do- 
nated each year by Al. Sargent, 
nevertheless, it was all above-board 
and the howl set up being only in 
the spirit of fun; the cup was so 
presented by Al. Sargent. When 
the final prize was awarded, the 
crowd thinned out and the mem- 
bers went their various ways. 

We all hope that members, Kuhn, 
Hebert and Gilliam are now out of 
the “Dog House.” They were, I 
was told, imprisoned on the charge 
of awakening sleepy wives, break- 
ing and entering refrigerators and 
confiscating a good portion of the 
Sunday provisions, etc. What wife 
wants to cook weiners at 1:30 A.M.? 
Ask S. K. Kuhn? 

Summing up things we would 
say the Tournament was _ highly 
successful in general, very enter- 
taining and a promulgator of the 
intensified spirit of friendliness our 
Society maintains. Members who 
do not attend the functions and 
meetings of this chapter are over- 
looking many good bets. Plan to 
attend the next gathering and be a 
winner. We hope the members 
whose names are mentioned here 
take no offense, as none is intended. 


MILWAUKEE 
Emmor E. Houston, 
Chapter Publicity Chairman, 
1029 South 35th St., Milwaukee, Wisconsin 

With the summer season rapidly 
drawing to a close the Milwaukee 
Chapter of A.S.T.E. is turning its at- 
tention to things more serious. We 
resume our dinner meetings on 
Thursday evening September 9th. 

Dean F. A. Kartak, College of En- 
gineering Marquette University will 
be our guest speaker. He will pre- 
sent a visual demonstration of the 
fibre stresses of materials. This 
will be a photo electric study of 
stress concentration in typical fix- 
ture design. He will use a new in- 
strument employing polarized light 
to test clear bakelite and celluloid 
which will show stresses on appli- 
cation of external forces. 

Our picnic was a success, and 
how! Here's a picture of our Picnic 
Committee. Left to Right: Harold 
Heywood, George A. Smart, Andy 

(Continued on page 30) 
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@ We wish to extend our best wishes for success to 


FORD R. LAMB 


in his office as Executive-Secretary of the American 
Society of Tool Engineers. 


@ We also wish to announce the appointment of 


B. L. DIAMOND 


as our Detroit Representative with offices located at 6560 
Epworth Boulevard, Phone Tyler 6-1900. 


@ Another well-known member of the American Society 
of Tool Engineers is ready to serve manufacturers in the 
Detroit area. 


MODERN TOOL WORKS 


A Division of 
CONSOLIDATED MACHINE TOOL CORPORATION 


ROCHESTER, N. Y. 


THREADING EQUIPMENT e¢ SELF-OPENING STUD SETTERS 
MODERN-MAGIC DRILL CHUCKS AND COLLET EQUIPMENT 
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FIBRO FORGED SOCKET SCREWS, 


ies 


ARE STRONGER - THEY HAVE CONTINUOUS FIBRES | 








’ 


TRADE MARK 


Sse SOCKET SCREWS 


The results of a New and Letter method of 
Socket Screw Manufacturing 


THE HOLO-KROME SCREW CORP. 
Patented by i... haa 


Write Engineering Dept. for FREE TEST SCREWS 


HOLO-KROME | 





BUY BARBER-COLMAN GROUND HOBS 


Precision Instruments 
Used to Check Tooth Form 


In addition to splitting the line on a 


fifty-times-size diagram; the tooth form of 
Barber-Colman Ground Hobs is subject to 
direct microscopic measurements which 
check all of its elements. Symmetry of 
tooth form for example on a 10-pitch 
Class A Ground Hob must be within 
0002”. Starting point of approach curve 
and variation of straight portion are also 
held to proportionately close limits. These 
are only a few of the reasons why you can 
confidently buy Barber-Colman Ground 


Hobs for accuracy — service — value. 


PRODUCTS 


MILLING CUTTERS, 
HOBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 


BARBER-COLMAN COMPANY SPECIAL TOOLS 


General Offices and Plant ROCKFORD, ILLINOIS, U.S. A. 


CLEVELAND, OHIO DETROIT, MICHIGAN MILWAUKEE, WISCONSIN 
Barber-Colmen Company os Hodges Machinery Company Dumser & Schroeder 
3030 Euclid Avenue 544 New Center Building 610 West Michigan St. 
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FOR YOUR REAMER REFERENCE FILE 
A NEW McCROSKY BULLETIN 





Standard SUPER Reamers 
are offered in nine styles 
and in sixteenth sizes from 


15/16" to 6" dia. 


Complete Specifications and 
Prices in Bulletin 15-A 


SUPER Reamer Blades 
are easily adjusted and 
at every adjusted position 
have a full length bearing 
on the bottoms of the 
blade slots. 


Details of the SUPER de- 
sign in Bulletin 15-A 





NEW The SUPER design is readily adaptable to 
BULLETIN special reamers. Bulletin 15-A shows rep- 
McCROSKY resentative examples of special-purpose 

oe SUPERS engineered to definite jobs. 

CUTTING 

TooLs The pages in Bulletin 1I5-A on FUNDAMENTALS OF 

REAMER GRINDING will help the man that sharpens 
No. 15-A your reamers. 


Your request today will bring Bulletin 15-A by return mail. 


McCROSKY TOOL CORPORATION 


1340-70 Main Street MEADVILLE, PA. 


SALES OFFICES: CHICAGO, CLEVELAND, DETROIT, NEW YORK, PHILADELPHIA. REPRESENTATIVES IN CINCINNATI, LOS ANGELES, 
NEW YORK, SPRINGFIELD, MASS., ST. LOUIS, SYRACUSE, SAN FRANCISCO, TOLEDO, TULSA. 
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Production Perspectives 


(Continued from page 18) 


West Coast 


A huge plant improvement pro- 
gram to cost more than $4,000,000 
will be started at once by the Rich- 
field Oil Company at Watson, Cal- 
ifornia, in the Los Angeles harbor 
district. Special refinery equipment 
and a large amount of piping, elec- 
tric wiring and related equipment 
are included in the plans, An 
addition to the aircraft plant of the 
Northrop Corporation at Lel Se- 


ODERN Industrial machining 
operations requiring speed, 
mea and versatility are being 
1andled in hundreds of plants, tool 
rooms, and machine shops by the 
new 9-inch South Bend Series ““T” 
New features that insure 
accuracy and maintain it over a 
period of years, combined with fine 
workmanship and design, prove 
these lathes to be a profitable and 


Lathes. 


productive investment. 


SOUTH BEND LATHE WORKS 


gundo, suburb of Los Angeles, will 
be erected at a cost of $108,000. 
Menasco Manufacturing Company 
of Los Angeles has received an 
order for thirty-two aircraft engines 
from the Ryan Aeronautical Com- 
pany of San Diego. The engines are 
to be of the 125 and 150 HP. 
models, and will cost about $40,000. 
The Wire & Metal Manufacturing 
Company is moving from Glendale 
to a newly purchased factory at 
Forty-ninth Street and Everett 
Avenue, Los Angeles. New equip- 
ment is being installed at a cost of 
$40,000. 


x 3’ South Bend Quick 
Change Gear Underneath Belt 
Motor Driven Precision Lathe 
ona manufacturing operation. 





68 Sizes and Types of Lathes 
for every purpose. 
9” lathe prices start at $287 
11” lathe prices start at $371 
13” lathe prices start at $448 
15” lathe prices start at $544 
16” lathe prices start at $642 


Write vor 


BULLETIN 


Bulletin No. 9-C illus- 
trates, describes and 
prices the different 
models of the 9-inch 
lathe. Copy sent free, 
upon request. 





924 East Madison Street, South Bend, Indiana, U.S.A. 








Travelogue of the Honey- 
mooners 
(Mr. and Mrs. E. N. Fabbro) 

On Tuesday, June 29th, we began 
our Wedding Trip, heading for 
South Dakota to see the Bad Lands. 
Then into the Black Hills, where the 
Rushmore Memorial is being carved 
out cf a solid mountain of rock, a 
work that should rank with the 
seven wonders of the world. 

Our next—and_ thrilling—exper- 
jence was crossing the Big Hom 
Mountain in Wyoming, which is 
very dangerous to travel. We rec- 
ommend the Bear Tooth Mountain in 
Montana to anyone preferring safety 





Mrs. E. N. Fabbro 
{o-mountain scenery, although the 
altitude there is 12,000 feet. In Yel- 
lowstone National Park the numer 
ous geysers intrigued our imagina- 
tions. At Bingham Canyon, Utah, we 


saw the largest copper mine in the 
world. 
July 16th, we drove over the 


Golden Gate Bridge into San Fran- 
cisco and from saw for the 
first time the Pacific Ocean. After 
shopping in ‘Frisco’s Chinatown, we 
decided to cross the Bay Bridge, an 


there 


imposing structure, into Oakland. 
From there we headed Santa 
Cruz, then followed a newly com 


pleted scenic highway which runs 
along the coast of California to Los 
Angeles. There we met the Alm- 
quist brothers, located at 2027 Santa 


Fe Avenue. We presented them 
with several copies of “The Tool 
Engineer’ and descriptive pamph 
lets explaining the purpose of the 
Society which Mr. Ford R. Lamb, 


Executive Secretary, instructed us 
to do since we were passing through 
Los Angeles. 

(Continued Pag 
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400 Steel Trunnion Bearings 
Drilled, C’sunk and Tapped Per Hour 


This NATCO Vertical HOLESTEEL Combination 
Driller and Tapper is drilling, countersinking and 
tapping two 5/16” diameter holes in each of 400 
Steel Trunnion Bearings per hour. Shown 
directly above is the auxiliary individual lead 
screw tapping unit mounted on the drilling head. 


Combine Drilling, Countersinking and Tapping — 
Operations on a NATCO HOLESTEEL Machine 


Use the NATCO method and Lower Production Costs! 


| 











Shown above is one of the new NATCO 
Vertical HOLESTEEL hydraulic feed machines 
which is being used by a prominent automo- 
bile manufacturer. It is drilling, countersink- 
ing and Tapping .wo 5/16” diameter holes in 
400 small Steel Trunnion Bearings per hour. 

This machine is arranged with a fixed 
center spindle box containing a total of 16 
drilling spindles and 8 tapping spindles. The 
tapping spindles are driven by an auxiliary 
reversing motor drive tapping unit mounted 
on the head proper. Mounted on the high steel 
base is a four position fixture arranged to 
hold four “Trunnion Bearings” in each posi- 
tion. As the parts are indexed from one 
position to another the required operations 
are performed. 


Combining these operations on one standard 
NATCO Vertical HOLESTEEL machine has 
enabled this manufacturer to obtain accurate 
drilling, countersinking and tapping... 
on a high prodution basis with remarkable 
efficiency. 

This machine was built for a particular set 
of operations and ordinarily would be con- 
sidered special equipment . . . yet it is built 
of standard NATCO machine elements which 
are flexible and interchangeable. NATCO Ver- 
tical HOLESTEEL Hydraulic Feed Machines 
are built in a variety of sizes and capacities. 
Investigate them today. Call a NATCO repre- 
sentative today and let him aid you in coming 
to a practical and profitable solution of your 
“hole” problems. 


Chicago Office—2009 Engineering Bldg. 
Detroit Office—409 New Center Bldg. 


THE NATIONAL AUTOMATIC TOOL COMPANY 





Richmond, Indiana, U. 8S. A. 


NATCO 


Drilling, Boring and Tapping Machines 





This Month's Cover 





UT of more than twenty years devoted exclu- 
sively to the development of cutting tools comes 
the announcement from a Detroit manufacturer of a 
greatly improved method of locking blades in milling 
cutters. 
The exclusive design of the blade and locking 
member achieves greater efficiency and longer blade 
life by a perfected method of locking blade into steel 
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Blade GAIR-LOCKed in position 
in Cutter head. Patent Pending. 


housing with wide range and easy adjustment. There 
are no wedges to drift out or upset. The blade is con- 
veniently adjusted by striking the rear end, which 
releases the blade instantly. The blade is then set out 
the required amount. 

The primary purpose of the new blade design is 
to eliminate the loss of time required to adjust and 
recondition cutter heads, and to increase chip clear- 
ance in the front of the blade where chip space is 
necessary. The blade locking is securely and effec- 
tively accomplished by the locking member fitted to 
the serrated blade member. Both are inserted into the 
compound slot lengthwise. The lock is prevented 
from axial movement endwise by the shoulder of the 
retaining pocket, which takes the end thrust and 
causes the lock to move radially outward, automati- 
cally locking the blade securely on the bottom and 
sides of the blade slot. 

See illustration. 

The blades conform to all designs of inserted 
blade boring bars and cutter heads, from a single 
point cutter in bars to multi-blade cutter heads and 
special reamers and will progressively improve al] 
types of inserted blade tools. 

While of special importance in milling cutter con- 
struction, GAIR-LOCK blades will improve other 
types of inserted blade tools as well. They give 
longer service, permit more blades to contact the 
work, are easy to position and re-sharpen and have 


proven their worth under the most rigid tests in ac- 
tual production on difficult operations, as is demon- 
strated on the front cover of this magazine. 

When necessity demands a cutter head with an 
extremely large number of blades and you need 
rigidity, you can now have a cutter head as near a 
solid cutter as is mechanically possible to make. 
Blades may be positioned in the body at the correct 
angle and rake to obtain solid tooth cutting action. 

Cutter bodies are made of tough Chrome Vana- 
dium Forgings, normalized after rough machining to 
remove forging strains. 

GAIR-LOCK blades can be transposed into dif- 
ferent types of cutting tools. Blades used in multiples 
for one type of cutter head may be interchanged to 
cther types such as boring bars and boring heads, 
reamers, etc. 

Twelve Important Advantages of the New GAIR-LOCK Blades 
Minimizes maintenance and facilitates blade setting. 
Prevents blade shifting and tilting. 

Affords positive lock, stop and adjustment. 

Triples blade life—with longer blades, decreases blade cost. 
Permits more blades per diameter, closer tooth spacing. 
Adjustable on diameter and length to-uniform setting. 

Blade seats on bottom of blade slot at all times. 

Eliminates special bodies for Tungsten Carbide Blades— 
simply set the blades back to obtain necessary support. 
Prevents chip interference at face of blades. 
Interchangeability of blades. 

No auxiliary pins, screws, collars or wrenches required to 
position blades. 

Eliminates serrating the cutter body. 


QNONPON 


This new GAIR-LOCKing Blade is made by the 
Gairing Tool Co., Inc., 1629 West Lafayette Blvd., De- 
troit, who will send you their illustrated folder upon 
request. They extend, without charge to you, the 
services of their engineering department, who will 
cheerfully examine your particular problem with a 
view to working out specialized GAIR-LOCK appli- 
cations. 
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Tool made by brazinga V-R blank on steel shank without milling a recess. Great economy may be effected by 
this method of construction in plants that make their own carbide tools. 





Style, R 100 





Style, R 200 
}-R blanks in 3 standard styles, R 100, R 200 and R 300, as illustrated, and in sizes to meet every 
requirement, are available in all grades of Vascoloy-Ramet at new reduced prices. Other shapes and 
sizes also available for special applications 


Style, R 300 








Vascoloy-Ramet, the tantalum car- 
bide tool material, is available in 
three forms, (a) completely finished 
tools, (b) milled and brazed tools, 
and (c) blanks. 

Produced in 17 standard grades of 
different tantalum carbide content, 
strength and hardness, it alone cov- 
ers the entire range of machinable 
materials and machining needs. 

Harder than any tool steel, its 
modulus of elasticity is more than 
twice that of steel, with a cross rup- 
ture strength ranging from 170,000 


VASCOLOY- RAMET 


... The TANTALUM CARBIDE TOOL MATERIAL... 


to 350,000 pounds per square ‘inch, 
depending upon the grade. 


Because of its high strength, great 
hardness and wear resisting quali-* 


ties, V-R is rapidly winning national 
acceptance as the preferred tool ma- 
terial. Great industrial plants and 
small machine shops, as well, are 
daily finding “‘a grade for every use” 
the secret of faster production, more 
pieces per grind and lowered operat- 
ing costs. 


VANADIUM-ALLOYS STEEL CO. 


Vascotoy-R amet Division. Nortu Cricaco, Ine. 


oy 
No, 
A GRADE FOR EVERY USE 
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VASCOLOY - RAMET 
TOOLS & BLANKS 


VANADIUM-ALLOYS STEEL CO 
Vencelny Barnet Orvis + + Nath Cheng, tine 
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Just off the press. Valuable 
tool data, prices and com- 
plete, simple instructions for 
making tools with V-R 
blanks—Send for free copy. 


District Sales Offices: 
Pittsburgh 
Springfield 
Providence 


Cincinnati 
Cleveland 


San Francisco . 











“A TRUE EXPRESSION OF CRAFTSMANSHIP” 

































































































































































































































































































































































































































































































































































THREAD Too. DIVISION OF THE JONES & LAMSON 
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THE 
JI & L TANGENT DIE 


WITH GROUND THREAD CHASERS 


THE J&L TaNnceENT Dre is hardened and ground throughout. The die 
body is not only ground—it is lapped on the face and in the dovetail slots. 
After hardening, the J&L Tangent Chasers are ground in the thread form 
for the exact helix angle they are to cut. Only one set of Chaser Holders 
is required for any right-hand thread within the rated die capacity, 


regardless of diameter or pitch. 


Watch your production go up, your cost go down, with the J&L 
Tangent Die. It is guaranteed to produce threads within Class-3 


tolerance. 


J&L thread tools are backed by years of threading experience. 
Why not benefit from this experience? Our engineering department is 


always at your service. 


SEND FOR 
NEW BOOKLET 


MACHINE COMPANY, SPRINGFIELD, VERMONT 
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Chapter Doings 
(Continued from page 19) 
Anderson, V. L. Imp, I. A. Schober, 

E. A. Rutzen is holding camera. 





Wesley Schaefer, Le Roi Motor, 
vacationed in New York, N.Y. 

Art Johnson, Milwaukee A.S.T.E. 
Treasurer spent two weeks in 
Gotham this summer. 

We understand that Harry Sedg- 
wick is writing a book which is sure 











MODELS FOR 
HIGH orn LOW 
PRESSURE 


to be a best seller in Milwaukee. 
The title is ‘Trials of a Manufactur- 
ing Engineer.” 


PITTSBURGH 


J. H. Thomas, Chapter Publicity Chairman, 
7442 Pennfield Court, Pittsburgh 


It is hard to find any news in 
these parts when every one is on 
vacation and no one writes to tell 
about it. But as the fellow with the 
head cold would say, “No nudes is 
good nudes.” 

Had a letter from Mr. Fred Mon- 
din, a former Pittsburgher and 
member of Pittsburgh chapter, now 
living at 54 Seneca St., Pontiac, 
Mich. (Detroit chapter take notice.) 
He would welcome a visit from any 
tool engineers who are in that sec- 
tion. 

If I can find enough to fill the 
column this time everything will be 











































CENTRIFUGAL 


PUMPS 




















The ZOGAN ’' Sure Flow CENTRIFUGAL Pump is SELF - 
PRIMING, INSTANT FLOWING, and IMPERVIOUS TO 


ABRASIVES, filings and most corrosive impurities. 








Simple, 





compact, self-contained, easily installed. Readily adaptable to 
most pumping operations. Write for catalog No. 60 - NOW. 


FOR PUMPING 


* COOLANT 
* WATER 
*OIL 


* awo OTHER FLUIDS 


LOGANSPORT MACHINE, inc., LOGANSPORT, IND. 
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O.K. Next month we can talk about 
what will happen at the October 
meeting, and the month after that 
we will tell you what did happen. 

Something did happen to a local 
tool engineer. He was out one night 
and had too much to cure his snake 
bite. After a while he was trying to 
get the key in the key hole and 
making enough noise to awaken 
the man upstairs who cried, ‘Go 
away, you fool, you are trying to 
get in the wrong house.” “Fool 
yourself,’ shouted the T.E. ‘You're 
looking out of the wrong window.” 

Then there was the new maid 
who was to serve her first dinner. 

“Now please don’t spill any- 
thing,’ cautioned the mistress. “All 
right,’ she replied, ‘I'll not say a 
word.” 

A young man wanted to hire in 
the Westinghouse the other day. 
“Do you know anything about elec- 
trical apparatus?’’ asked the inter- 
viewer. ‘Yes, sir,’ he _ replied. 
“What is an armature?” asked the 
man. ‘A person who wants to sing 
on the radio.’ He is still looking 
for work. 

Mr. Editor: How about listing the 
chapter number on the record of 
chapters in front of the Tool Engi- 
neer? A fellow might get in trouble 
if he gets the wrong number. 


RACINE 


H. Springhorn, Chapter Secretary, 
Racine Chapter 

Due to the acceptance of a lucra 
tive position in another city, Mr. H. 
D. Hiatt has been forced to resign 
his position as Chairman of the Ra- 
cine Chapter of the A.S.T.E. much 
to the regret of the members of the 
Racine Chapter, the community in 
which he resides and his associates 
at the Nash-Kelvinator Corp. 

His resignation forced the Racine 
Chapter to hold a special election 
to fill his office together with the 
election of a Vice-Chairman, which 
office had never been previously 
filled. 

After holding this special elec- 
tion, Mr. Eugene Bouton, 1024 Main 
St., Racine, Production Engineer al 
J. I. Case Co. Tractor Div., was duly 
elected Chairman and Mr. Bradford 
Kiner, 801 Munroe Ave., Racine, 
Chief Inspector of Nash-Kelvinator 
Corp., Racine Div., was elected 
Vice-Chairman. 

At the next regular dinner meet- 
ing to be held Monday, Sept. 13, 
at Hotel Racine, the new officers 
will be inducted to their chairs and 
Mr. Hiatt will be wished well onto 
his new venture. 
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SMALL LOTS 





POF" IF YOU USE~az47 BORE-MATICS 


Ir YOUR production includes miscellaneous parts 
that come through in small lots, you have probably 
found that your manufacturing costs were high, 
especially where close tolerances must be main- 
tained. 

Are you familiar with Heald. Bore-Matics for this 
work? These machines are designed for precision 
boring, turning, facing and grooving operations, 
using single point diamond.or tungsten carbide | 
tools and produce in regular production a degree — 
of precision and surface perfection unsurpassed 
by any other method. Many of our customers have 
found them very profitable on parts in even very 
small quantities. 

Fixture equipment for these machines can be fur- 
nished to exactly suit your requirements, either a 
universal fixture to handle a wide variety of mis- 
cellaneous work or a simple fixture to handle one 
or a few particular jobs. 


Drop us a line. We'd like re give you additional 
information on Heald Bore-Matics and show you 
that small lots do not mean high costs. 


| Above, a Heald No. 48 Bore-Matic boring and facing a § 
bearing seat in each end of steel bearing retainers. A J 
sliding jaw collet chuck attached to the boring head is used 
locating the retainer from the O.D. and the end. The boring 
and facing tool is held in a tool block on the machine table 
and can’ be backed off for tool retraction. 




















To begin with, I'd like to know if 
the Pittsburgh boys were trying to 
put one over with that crack about 
“a bun being the lowest kind of 
wheat." What do you mean, 
“wheat? Me, I'm naturally sus- 
picious. Anyway, the rolling mill 
gang gets the wooden cherry 
forks—if I can swipe some more. 
The Pittsburghers are doing a gocd 





job and I get plenty of kick reading 
their stuff. "Wooden you?” 


a 


I wish, here, to pay a personal 
tribute to A.S.T.Eer G. A. Schreiber, 
who just went West as the result of 
an automobile accident. Mr. Schrei- 
ber was a cosmopolitan, widely 
traveled; an interesting conversa- 
tionalist who had something to say 
to those who would listen. More, he 
had courage; he had essayed the 
heights and when things went 
against him, in middle life, he had 
the guts to try the heights again. I 


QEAKAGE 


WELDON 


You'llSeethe Difference 


When You 


Weldon Cupped- 
End Mill 


This new mill embodies 

the following desirable 

features: 

1. Stronger, because of 
scientifically control- 
led heat treatment. 


Use the 





2. Faster, because of im- 
proved flute design. 
Take full advantage 
of shear-cutting ac- 
tion. 

3.Costs Less, Let our 
representative show 
you why. May we 
send him? 
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liked him, and will miss him as a 
friend. Auf Wiedersehen, G. A. 


v v v 
There seems to be a little con- 
fusion regarding the functions of 
technical editors assigned to gather 
in the material for each issue. In 
that, I am partly at fault due to lack 


of contacts the past couple of 
months; however, the boss has 
been right on my caudal append- 
age trying to make me work for the 
company (and how he did!) and the 
ol’ tail has just dragged the ground 
of late. Anyway, the Technical Ed- 
itors are supposed to submit, not 
one article written by themselves, 


but as many as they can get from 
authoritative sources on the sub- 
ject assigned. So now, you know 


what to do. 
Ls v v 


We're always looking for live, in- 
teresting stuff, but the way volun- 
tary contributions have been coming 
in lately I take it that prosperity is on 
the zoom. Anyway, the Tool: En- 
gineers (around Detroit at least) are 
too busy at their jobs to sit up a 
night with a sick friend, let alone 
writing articles. But it's a big coun- 
try, chuck full of ideas, so get busy, 
you A.S.T.Eers North East West 
South and let us show the world 
that, having set a standard in tech- 
nical publication, we can keep it 
up. Day by day, better and better,” 
as old man Coue said. 

v v v 


You know, I've got some write- 
ups that I'd like to put across, my- 
self, only nobody pays any atten- 
tion to my stuff. They take me for 
a sort of fixture, like a column in a 
factory. It's there, and it's got to be 
there—(or some sort of support) 
although everybody wishes it was 
somewhere else at some time or 
other. Anyway, I warn you that I'm 
going to write an article and publish 
it the first issue the rest of you boys 
show any signs of slowing up. Now 
con't let anything like that happen. 

vvwey 





You know, this industrial furore 
that we're going through reminds 
me of Mark Twain's complaint about 


the weather. Everybody talks about 
it but nobody seems to do anything 
about it. Like the mice who 
schemed to bell the cat. ‘Twas a 
arand idea, if only someone would 
hang the bell. 
v v v 
The situation could be worse, and 
I'm optimist enough to believe that 
its going to be better as soon as 
overalls get tired 


the boys in 


ontinued on page 





TURNING AND GROOVING SHEAVES FOR 
MULTIPLE V-BELT DRIVES 


Four FIRTHITE tipped turning and grooving tools are rough- 
ing and finishing a 14-inch diameter semi-steel sheave at a 
cutting speed of 150 feet per minute. The maximum cutting 
speed with high speed steel tools previously used was 50 feet 
per minute. 


From every angle and on almost any machining appli- 
cation FIRTHITE tools make real savings, because of this 
ability to cut materials at higher speeds without deformation, 
or loss of hardness. 


The smoother more accurate finish, longer tool life and 
reduction in machining time result in savings that deserve 
the attention of production executives. 


Write for new FIRTHITE price list. 


FIRTH-STERLING Sam 
(eee |) CC) hv OP A ee 
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Handy Andy’s Workshop 


(Continued from page 32) 


playing with their new toy. For 
after all, human nature hasn't 
changed, its just the system. 
Whether or not we unanimously ac- 
cept the new scheme of things cuts 
little ice; it's here, and here to stay, 
although there'll be plenty of mod- 
ifications. As for who's to blame, in 
the controversy, write your own 
ticket; at least we can agree that 
extremes don't work together, es- 
pecially if on opposite ends of the 
pole. Eventually there'll be a com- 


promise, with the odds favoring the 
greater intelligence. 

To repeat, human nature hasn't 
changed—at least not very much in 
the past few millennia. And this 
hubbub of the times, if not new and 
novel, is a transient phenomena. 
Behind the smoke screen are mil- 
lions of workers, each anxious to 
earn a living and fully aware that 
the only way to earn it is by work. 


Among those millions are the 
skilled craftsmen, proud of their 
background of training, imbued 


with the spirit of competition, the 
will to advance. They have ideas, 








A simple swing fixture permanently fastened to the table! Foot 
pedal control! Both of the operator’s hands left free to guide the 
work! No wasted motion. No lost time in locating or positioning. 
A job that took more time to handle than to tap ... by the old 
method. A job made simple and easy by the exclusive Haskins 


Features. 


Our new, illustrated booklet describes 


the Haskins Tapper in detail. It’s full of new facts 


on tapping. 


ILLUSTRATED ABOVE—One of a Series of Case 
Made Easy by 


Histories Showing Tough Jobs 
The Haskins Tapping Method. 


Material — Steel Stamping 
Size of Tapped Hole—10-32” 
Depth of Tapped Hole 3-32” 


askins 


Hi-Speed TAPPING EQUIPMENT 
with Greater Adaptability 





R.P.M. of Tap ‘“‘In’’—1750 
R.P.M.of Tap ““Out’’—3500 
Production (4 holes) — 


480 pieces per hour 


Write for a complete, 
illustrated booklet de- 
scribing the Haskins Tap- 
per in detail. R. GC. Has- 
kins Company, 4642 W. 
Fulton Street, Chicago. 








and want to put them across. So, for 
that matter, do unskilled workers. 


Every day, I come in contact with 


icolmakers, machinists, mainte- 
nance and production men, and 
there are times when, in exasper- 


ation, I compare them unfavorably 
with the boys I grew up with. Then, 
on sober reflection, I recall that we 
slumped work too, now and then, 
and with less excuse because the 
demand was not so intensive. And, 
we had the advantage of a sys- 
tematic apprenticeship training, 
where a majority of the mechanics 
of today have had to ‘'steal’’ their 
irade. There is a difference, and 
somehow, I incline to the man who 
has the gumption to go out and 
get it. 
vveey 

Mingling with men in all walks, 
the thing that impresses me is their 
eagerness to suggest new ideas, 
and that rather refutes the canard 
that production men are resistant to 
innovations. Thatresistance is being 
propagated from the outside, not 
from within. But there are always 
the thinkers, and these sense that 
new ideas, as labor serving devices, 
(have you got to using that term 
yet?) will spread employment rather 
than curtail it. It always has; it just 
happened that until lately only a 
limited minority knew it. That 
minority is growing. So, I walk 
through the plant, and: “Say, Mis- 
ter _ if we could gang this die 
up wed eliminate one machine... 
one operation . . . wed get more 
production.’ Or, “Say, that new tool 
is a honey—twice as easy as the 
old way.’ And, J think that is the 
sales point—to give them better 
tools that will do the job better, 
quicker and—easier. No human 
being with an ounce of sense will 
resist a device that lightens toil. 

vvey 

That is the problem for produc- 
tion men, Tool Engineers, manage- 
meni, to produce new and better 
meihods of doing old things. 
Mutually alive to the situation, and 
cooperative, this problem is not dif- 
ficult of solution. It can be done, is 
being done. And, it is a wise pro- 
duction executive who encourages 
his workers to think, by receptive- 
ness to suggestions and a pat on the 









back or a word of commendation. 
Doubtless, in this necessary mad- 
ness that we call mass production 
there has been too little of that per- 
sonal touch the past few years, but 
it's not too late to start anew. It will 
pay, in promoting good ind a 


cooperative 
and better ideas. Let's try it 


Splrit, In eliciting new 
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TRY-OUTS 





"So, finally we come to the ques- 
tion: Who is the brave man? What 
is courage? That is the thing some 
people seem to be mixed up about. 
You hear them say, speaking of a 
certain man, ‘He was a brave man, 
he felt no fear.’ That doesn't follow 


at all. He might be so dumb he 
didn't know that there was any 
danger. The first question investi- 


gators ask when awarding the 


medal for heroism is, ‘Did you rec- 
ognize the danger?’ Because if you 
didn't you are not entitled to any 
credit for being brave. The brave 
man is the man who is afraid and 
yet who in the face of that fear goes 
forward. That is courage. Going 
ahead even when you are afraid. 
And so, if fears come to you, and 
come they must to every one of us, 
and come they do (especially at a 
time like this)“ yet if in spite of the 
fears you go on to do the thing that 
lies before you in the path of duty, 
don't say that you are a coward if 
you feel fear, because the measure 


PRECISION PAYS 


fa 


FEPPEEEERGE: 


~ 
~ 
~ 

_ 
ae 


ESPECIALLY WHEN IT GOES WITH SURE DIE SPRING PERFORMANCE 


DANLY DIE SETS AND 
DIE MAKERS’ SUPPLIES 


Order from 





AND LONGER DIE SPRING LIFE 





Your Danly Branch 


BRANCHES: 
LONG ISLAND CITY, N.Y 
36-12 34th STREET 
DETROIT, MICHIGAN 
1549 TEMPLE AVENUE 
CLEVELAND, OHIO 
1745 ROCKWELL STREET 
DAYTON, OHIO 
990 E. MONUMENT AVENUE 
PHILADELPHIA, PA 
3913 N. BROAD STREET 
ROCHESTER, N.Y 
16 COMMERCIAL STREET 
MILWAUKEE, WIS 
513 EAST BUFFALO STREET 








DANLY MACHINE SPECIALTIES, Inc., 2114 So. 52nd Ave., Chicago, Ill. 


DANLY 





@ Danly Die Springs are coiled from a special 
spring wire of a Keystone section so that 
strength and clearances are uniform inside and 
out. The result is: first, accurate performance; 
and secondly, ability to retain their spring 
under repeated closings of the die. Failure of 
a spring can easily result in destruction of a 
die and the tying up of an entire production 
line. If there is one place in the die where it is 
important to have the best, it is the springs. 


Precision Pays—-Insure it by specifying 
Danly Flat Rounded Springs—and all Die 
Makers’ Supplies. 


DIE MAKERS’ 
SUPPLIES 





of courage is the measure of your 
fear. 

Just this one word in closi 
I look into your faces I kn 
one of you has problems 
problems that disturb and 
you. That is always a perso 





personal 
perplex 
nal mat- 
ter. In a Pullman car some time ago 


I read a sign that said, ‘Thirty mil- 
lion people were carried by the 
Pullman Company last year and 
cnly one man killed.’ I said to the 
porter, ‘That is a good record.’ And 
he said, ‘Yes, but it sure was hard 
on that one man. It is always a 
personal matter. I heard a very wise 
man say a thing that helped me and 
I want to tell it to you because | 
think it will help you. The reason 
some people get discouraged is 
that they have a problem, some- 
thing that bothers them. They sit 
down to think about it and brood 
over it and all at once comes the 
terrible idea that there is no way 
out, no answer to their troubles, and 
that is when they get discouraged. 
And he said this, ‘Always remem 
ber, every human problem has a 
solution.’ Do you get that? Every 
human problem has a solution. But 
where are you going to find the an- 
swer to that thing that bothers you 
tonight? Well, there is one thing 
sure, you have to look in the right 
place. That has been one of our 
troubles. The Master says the King- 
dom of Heaven is not just around 
the corner. The Kingdom of Heaven 
is within. There is within every 
man a place where truth dwells in 


fullness. You have to learn to look 
within yourself to find the answer 
to your problems. And the man 
who has within himself that con- 


and 
nota 


sciousness of the greatness 
goodness of God, who suffers 
sparrow to fall unnoticed to the 
ground, that man is free fron 
And he can say, ‘God is our refuge 
and strength, a very present help in 
trouble.’ Therefore, we will not fear 
though the earth be removed and 
the mountains be carried into the 
midst of the sea. The Lord of Hosts 
is with us, the God of Jacob is our 
refuge.” 

* April, 1936. 


l fear. 





New Chapters 

New chapters of A.S.T.E. are be- 
ing formed in New York City, Rock 
ford, Illinois, Cincinnati, Baltim 
Fort Wayne and other indust 
centers. If you would like to affili 
ate with these branches 
write to the editor of this irnal. 


one of 
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Get this NEW 


READ THESE COMMENTS: 


“Ie is simple and easy to read and 
contains interesting and useful infor- 
mation which I am sure will commend 
it to technical men, semi-technical 
men and men in the shops who want 
to improve their ability to make the 
best use of tools and tool steel.’’ 


PROF. BRADLEY STOUGHTON 
Department of Metallurgical Engr. 
Lehigh Universit) 

: _ a valuable text book for 
apprentices and journeymen, and 
an equally valuable handbook for 
designers and others concerned with 

the use of tool steel.’’ 
J. B. CHALMERS 
Director of Training School 


The Yale & Towne Mfg. Co. 


. Part Two offers a workable 
method by which anyone can make 
changes in the type+of tool steel he 
is using with some understanding 
of the theory in back of his efforts.”’ 
Cart G. JOHNSON 
Worcester Polytechnic Institute 
Worcester, Mass. 


Mention ‘The Tool Engineer 


to advertisers 


315 Pages 


a A 


in the U.S. A. 
postpaid 


‘*Here is a volume which the 
author calls a handbook but 
which is very much more. 
There is no question but that 
every tool maker and four 
out of five metallurgists, will 
know more about tool steels 
and their treatment after 
reading it.’’ 
from a review by 


K. H. ConpbIT 
Editor, American Machinist 


. a really worthwhile book for 


industrial men. he chapter 
on ‘trouble shooting’ is of tre- 
mendous practical value. It gives 


the tool maker short cuts for locating 
trouble.’’ 
EDWARD H. BOHN 
Instructor in Related Science 
Camden County Vocational School 
Merchantville. N. J. 


L 





Just Publishes 


How to Select and 
Heat Treat the Proper Steel 


to Make Any Kind of Tool 


Here at last is a book for the man who makes tools 
—a plain, practical, common sense explanation of 
how to make tools that last longer. It will help 
you show your company how to get bigger pro- 
duction and how to bring down tool costs. 


TOOL STEEL 
SIMPLIFIED 


By FRANK R. PALMER 
Assistant to the President 
The Carpenter Steel Company 


315 Pages, 6x9. 205 Illustrations, $1.00 


This is the first book to give the tool maker sim- 
plified methods for the selection and heat treat- 
ment of tool steel. 


It is a handbook of modern practice for the men 
who are responsible for your tools. You will 
want it: 


—to check up on your methods 

—to get quicker answers to tool problems 
—to save time and effort 

—to simplify your work 


Just a few of the problems this book will answer 
for you: 


HOW to stop tools from warping—How to 
avoid grinding checks—How to make tools 
wear longer—hat furnace atmosphere shall 
I use ?—How to make the spark test—What is 
a Monotron Hardness Tester ?—-Shall I quench 
in fresh water or brine How does tool design 
affect cracking?—-What is the Shepherd P-F 
Test ?—How to make tools that won't break— 
How to prevent size change—How to be a 
trouble shooter. 


For the Man Weho Wants to Get 
Bigger Production and Lower Costs 


THE CARPENTER STEEL CO. 








City and State. 


Firm or Employer 





Dept. C-4 READING, PENNA. g 
Please send me postpaid the convenient new 315 

page handbook—"'Tool Steel Simplified’. I am i 

inclosing $1.00. (Price $3.50 outside U.S.A.) 

Signature. t 

Address_ i 





Occupation. 
Sek SS See a ee 
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Travelogue of the Honey- 
mooners 


(Continued from page 24) 


We had planned to leave the next 
day but couldn't resist the invita- 
tions extended by Messrs. Carl L. 
Almquist and C. Gilbere Almquist 
to remain several days as their 
guests, which also afforded us the 
pleasure of meeting their charming 
wives. They all saw to it that we 
enjoyed ourselves to the fullest ex- 
tent, and in seeing as much of Les 
Angeles as possible, such as the 
Hollywood Bowl, Los Angeles Plan- 


Dumore solved the problem of 
grinding forming rollers used in mak- 
ing pump tubing. Previously the work 
was done on specially built machines 
costing several thousand dollars. The 
work is now being done on a lathe... 
more accurately . . . and at a fraction 
of the former cost. Dumore adapta- 
bility, high > at; extension quills and 
poocnnes of 1/10,000 of an inch, 

ave made possible hundreds of eco- 
nomical set-ups—internal and exte 
—on lathes, milling machines, plan- 
ers and shapers. Any of the distribu- 
tors below will demonstrate—without 
obligation—any tool in the Dumore 
line of lathe and hand grinders. 


THE DUMORE CO., Dept.227) RACINE, WIS. 





etarium, residential district of the 
movie stars and many others, ex- 
plaining to us everything that came 
before our eyes. 

We enjoyed ourselves at the Wil- 
shire Cafe where the best steak din- 
ners are found and particularly 
where the movie stars congregate, 
we were quite thrilled at the pres- 
ence of several film celebrities. To 
our surprise the spotlight was shone 
on us, and the wedding march 
played. 

Mrs. C. Gilbert Almquist drove us 
to the Forest Lawn Cemetery, where 
we visited the mausoleum, and were 





THESE DISTRIBUTORS STOCK DUMORE TOOLS 


ERIE, PA.—H.P.Weller Sup.Co. 
GRAND RAPIDS— Mfrs. Sup.Co. 
GREENVILLE, 8. C.—Carolina 
HARTFORD— Hunter & Havens 

Elmwood) Silliter-Holden, Inc. 
HOLYOKE—-4J. Russe! & Co, 
HOUSTON— Weasendorff, 

Nel Co 


ms . 
INDIANAPOLIS—Klieber- 
Jawson Sales Co., Inc. 
Vonnegut Hardware Co 
JACKSON, MICH.—Smith- 


IN —— Hdwe. & Supply Co. | 
ANTA—Fulton Supply Co 
ATIMORE— LL. A. Benson | 
BIRMINGHAM—Young & Van 

Supply Co 
Moore-Handiey Hdwe. Co. 
BOSTON—Chandler & Farquhar 


Co. 
Chase, Parker & Co., Inc 
(Cambridge Cutter, Wood & 


Sanderson Co 
BRIDGEPORT, CONN.—Haunter | 
avens 
BUPFALO—Beals, McCarthy & 
R Inc 


odgers, In Winchester Co. 
CHATTANOOG A—Chattanooga JERSEY CITY—Manning, Max- 
Belting & Supply Co well & Moore Co. 
CHICAGO — H. Besly & Ce KANSAS CITY, MO. — Elifeldt 
RE Hdwe. & Machy. Supply Co. 


©. L. Easley Machy. Co. 


| 
| 
g. Ellis Eng. Co 
English Bros. Machy. Co. 


Co 
3 3 -E.A. Kinsey Co 
SLEVELAND — Cleveland Too! 


Zam 
Z 

; 

| 





ub. 
& Supply Co. LOWELL, MASS.— 
w. M. Pattison Supply Co ‘ oe age Se 
Stron carlisle & ammond . 
COLYMBUS— Osborne & Sexton | LOS fay oy a 
achinery Co. Eccles & Davies Machy. C 
5 y .Co, | 
DALLAS ety Weaver non ee Fos & Supply Co. 
DAYTON—C. H .Gosiger Machy . N. Thackaberry 
DENVER—Hendrie & Holthoff MILWAUKEE—W. A. Voell | 
. & Supply Co . Co. 
DETRO!F—Bover Campbell Co Western lron Stores Co. 
Chas. A. Strelinger Co. MINNEAPOLIS—R. C. Duncan 


MOLINE, ILL.—John J. RICHMOND — Smith - Courtney 


Normoyle ROCHESTER, N. Y.— Erskine 
MONTREA adian Fair ond 
banks-Morse, Ltd. ROCKFORD, ILL. —- Mid-States 
Williams & Wilson, Ltd, ndus. Bi 
MUSKEGON, MICH. — Muske. SAGINAW, MICH. — Reichle 
on Hdw. Co. Supply Co. a 
NASH VILLE—BufordBros. Inc. ST. LOUIS — Colcord Wright 
NEWARK— Abrasive Machine Machinery & Supply Co 
& Supply Co. SAN FRANCISCO — Harron, 
NEW HAVEN —C. S. Mersick Rickard & McCone Co. 
Page, Steele & Flagg Cc, W. Marwedel 
NEW ORLEANS—Oliver H. SEATTLE—Cragin & Co. 
VanHorn Co., Inc. Seattle Hardware Co. 
NEW YORK CITY—Morris SOUTH BEND — South Bend 
Abrams Si 


Guarantee Specialty Co. 
Hansen & Yorke Co 
ORLANDO. FLA. —> Hi 


a, Inc. 
PEORIA—Couch & Heyle, Inc. 
PHILADEL 


Supply Co. 
SPRINGFIELD, MASS.— 
Inc. Carlisle Hardware C 
arry P.| SYRACUSE 3 





PHIA — Maddock & National Supp! 
. ; TORONTO 
W. B. Rapp, Machinery rrov'n zm Fylbonhe- Messe , 
ITTS' —_ -Ma- IY .N.Y.——Fr -Blanchar« 
Pee ROR Cre M& | TULSA—Mach. Tool & Supply 


PORTLAND, ORE.—J.E.Hasel- | woRCkSTER, MASS. — Waite 
ie oO. ed 7 


im 
PROVIDENCE — Belcher & YORK PAC York Machy. & 
Loomis Hardware Co Supply Co. 


Brownell Machinery Co. 
Reynolds Machinery 
READING, PA. — Reading Ma- 
chine & Tool Co. 


EXPORT DEPT. —Dumore Co. 
—New York 





quite impressed by the colored glass 
window which bears the life like 
images of '’The Lord's Last Supper.” 

On our last evening, we visited 
Miss Lucille Brunner, sister of Mr. 
C. Ray Brunner, National Secretary 
of A.S.T.E. There we enjoyed a de- 
licious home cooked dinner. We 
left at midnight, after a very pleas- 
ant visit. 

Our next stop was at Boulder Dam 
and then into the Grand Canyon of 
Arizona. We spent a few days 
camping and fishing at Marble, Col- 
orado, the old home town. On our 
way to Denver, we travelled through 
the Carolton Tunnel which is two 
miles long and two miles high. In 
Denver, we saw the most highly il- 
luminuated building in the world, 
owned by the Gas and Electric Com- 
pany. From there we headed back 
to Detroit, with visions of some day 
returning to Los Angeles. 

In all, it was a pleasant and edu- 
cational adventure, a tour that we 
would recommend to any of our 
friends, newlywed or honeymoon- 
ing anew. 


G. A. Schreiber 

(Continued from page 12) 
ized the Willys-Overland works, 
Mr. Schreiber was made a produc- 
tion engineer. In later years, he 
was connected with White Motor 
Company of Cleveland and Gener- 
al Motors Truck Company of Pon- 
tiac, Michigan. The last years of 
his life were spent as a consulting 
engineer to the automobile indus- 
try. 

Mr. Schreiber is survived by his 
wife and loyal companion, Elizabeth 
W., who has traveled with him and 
who was a witness to his tragic 
end. 

Tool Engineers in Detroit, as well 
as those throughout the country 
who had worked with him during 
the past thirty years, all join in ex- 
tending deepest sympathies to Mrs. 


Schreiber. 





Assistant to President 
Available 


Mr. President of a medium sized mechan- 
ical manufacturing organization, do you 
need an assistant who can help you in 
administrative, engineering, manufactur 
ing, selling, advertising, sales and promo- 
tion? If so the advertiser's 17 years ex- 
perience is available to you Education 
A technical graduate. Experience: Electri- 
cal field__Power production, motor and 
building supplies Machine tool field— 
production parts, cutting tools, standard 
and high production special machinery 
Location is secondary to opportunity 


Address Box 400, 


care of The Tool Engineer 











38 THE 


TOOL ENGINEER 


FOR SEPTEMBER, 1937 Mention 


The Tool Engineer” to advertis 











CRINDING 





20 Years 
of Progress 


The new home of the American Twist 
Drill Company, symbolizes twenty 
years of progressive development. No 
expense was spared, in either con- 
struction or equipment, to make it in 
keeping with the outstanding quality 


of our product. 


Our staff of competent drill engineers 
are available at any time. These are 
men of wide experience, qualified to 
heip you analyze your drilling prob- 
lems and select the equipment best 
suited to your individual needs. Enlist 
their cooperation the next time you 


want help on drilling operations. 


Your inspection of this new modern plant 
is invited. Watch this space for further 
news of “American” products and facil- 


ities. 











“FLUTE POLISHING AND INSPECTION 


AMERICAN TWIST DRILL COMPANY 


14301 W. CHICAGO BOULEVARD 


DETROIT, MICH. 








WHAT! 6” TO 10” BORES 
WITH ONE HONE? 


YES, THAT'S EASY 
WITH THE NEW 
WIDE~ RANGE 

CARBORUNDUM BRAND 


HUTTO HONE! 


cost. Available for diameters from 6”’ up. 


of several. 


can be honed. 


beyond that with oversize holders. 


We'll be glad to send you prices. Please be sure to give all bore details. 


CARBORUNDUM 


#10 vs BRAND *a1 0 


ABRASIVE MR PRODUCTS 






Hutto Machine Division 


Detroit, Michigan 


(Carborundom is a registered trade-mark of The Carborundum Company ) 








HE new wide-range Carborundum Brand - Hutto Hone gives 
high production with close tolerances at a remarkably low 


This wide range is made possible by combining regular and over- 
size stone holders and a series of spool type flanges with a com- 
mon core. With these combinations a single hone does the work 


6"° T0 10” BORES—The 6” hone has a range of 4%” and will 
hone bores up to 644" in diameter. But this same hone, with over- 
size holders will hone bores from 6%” to 7”, and with 3 ad- 
ditional spool type flanges (sizes 7’’, 8’’ and 9’’) bores up to 10” 


10” TO 16” BORES—The 10” hone is for bores from 10” to 
16’’. The range, 1”’ with the standard holders in the hone and 1” 


16” TO 24” BORES— The 16” hone has a range of 114" with 
the standard holders and 144” beyond that with oversize holders. 


THE CARBORUNDUM COMPANY 
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Here's “Handy Andy” 

A number of inquiries have been received con- 
cerning “Handy Andy.” Several have asked "Who 
is he?’’ “What does he do?’ 

So, we'll introduce him to you, right now... . Mr. 
Andrew E. Rylander, editorial chairman for A.S.TE., 
past Secretary of De- 
troit Chapter and a ™ ‘a4 
Director of The Soci- 
ety. “Andy” is a ver- 
satile kind of a guy. 
He has designed nu- 
merous factory build- 
ings and plant lay- 
outs as well as tools, 
machines and vari- 
ous production 
equipment. With all 
this he is an expert 
mechanic. He should 
and does know his 
stuff, when writing 
for this publication. 

“Andy” started 
work in a New Eng- 
land textile mill when 
he was but eleven 
years of age—"'dodg- 
ing the truant officer 
until he started his apprenticeship as a machinist’ 
at thirteen. He completed his early education in eve- 
ning grade and high schools with correspondence 
courses on technical subjects. A trade learned, he 
worked as a journeyman, then, at seventeen entered 
college. He has been a "student ever since’’—partic- 
ularly as appertains to shop practice and tooling. As 
diversions, when not on the job at Midland Steel 
Products Company, Detroit, he digs into anthropology 
and evolution and participates in various civic activi- 
ties. 

You'll be ‘seeing’ Handy Andy right along in 
these pages through his column ‘Handy Andy’ 
Workshop’’—drop him a line any time you like, he’l 
be glad to hear from you. 














“Handy Andy” Rylander 


” 


— 


/ ) 
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The Dumore Company, Dept. 227-J, Racine, Wis- 
consin: A new bulletin has been issued by the 
Dumore Company. This bulletin describes the new 
Dumore lathe grinder No. 12 "the most powerful 


Dumore lathe grinder ever built.” It is said this 
new Dumore grinder greatly widens the field of pre- 
cision grinding, permitting the grinding of larger 


and heavier work—externally or internally—and with 
accuracies of .00001. Known as the “Chief,”’ this new 
grinder is dynamically balanced to eliminate vibra- 
tion. Power from a 1 H.P. motor is transmitted to the 
quill by two No. 1 section V-belts. For further details 
address the Dumore Company, Dept. 227-J, Racine, 
Wisconsin. 
vvweegy 


Sundstrand Machine Tool Company, 2531 Eleventh 
Street, Rockford, Illinois, have issued a circular, de- 
scribing the new Sundstrand Tool Grinder. This 
grinder has been especially designed ‘for accurate, 








fast, economical grinding of Ce- 
mented Carbides and other cutting 
tools.” Complete information is 
given in the circular, including pho- 
tographs, diagrams and explanation 
of various features to which this 
new grinder can be applied such 
as a top rake fixture, a clearance 
angle fixture, finishing protractor, 
wheel dressing and drill sharpen- 
ing. Specifications, shipping 
weights, etc. are also given. 


| 


| 


Hobari Brcthers, Dept. T.E., Troy, | 


Ohio, have issued a new, revised 
edition of the Hobart Arc Welding 
manual and operators training 
course. This 
book that manufacturing executives 
will want for a constant source of 
reference. This book sells regu- 
larly at 75 cents per copy, but is 
available to readers of this publica- 
tion who mention ‘The Tool Engi- 
neer,’ at 50 cents per copy. 

Renu Tool Company, 317 East 


is a valuable hanc- | 


Milwaukee Avenue, Detroit, Michi- | 


gan, has issued a sixteen page, 82 


by 11, attractively printed brochure, | 


covering the various features of tooi 
reclaiming as done by the Renu 
“methods.” The brochure is pro- 
fusely illustrated and shows the ap- 
plication of the “Renuing” for vari- 
ous types of milling cutters, slitting. 
slotting and side cutting saws, etc. 








NOW 171 INDUSTRIES 
DEPEND ON 
JOHANSSON GAGE BLOCKS 





fhese 81 blocks in Gaging System Set No. ! are 
accurate to + .000008 inch. They make 120,000 
different size gages, in steps of .0001 inch from 
minimum size of .200 inch to more than 12 
inches. Working Set No. 1-B (in case), $295. 
Prices of individual blocks start at $3.50. 


From tin cans to locomotives — today 171 
different industries depend on Johansson 
Gage Blocks for accuracy in manufacturing. 
Johansson Gage Blocks and Accessories 


are manufactured and serviced in the 
United States by 


FORD MOTOR COMPANY 


Johansson Division Dearborn, Michigan 


FORD MOTOR COMPANY, Dearborn, Michigan 
Jchansson Division, Dept. 

Please send me new Johansson Catalog No. 12 
showing all gage blocks and accessories with prices. 
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A COMPLETE 
MANUFACTURING SERVICE 





as well as standard 


HIGH PRODUCTION 
END CUTTING TOOLS 


HIS company-owned modern cutter manufacturing plant, compris- 

ing 30,000 square feet, equipped with the latest and most efficient 
types of machine tools and heat-treating equipment, and manned with 
some hundred and twenty-five employees (a majority ranging from five 
to fifteen years continuous service) , are all devoted to developing and 
manufacturing high production cutting tools. 


The responsibility of this well knit experienced organization is your 
protection against expensive tool breakdowns. 


| Ql, 






Factory Sales 

engineers in 

all industrial 
centers. 


Unexcelled 
Since 1914 





ECLIPSE courrersore COMPANY 


DETROIT 7410-30 ST AUBIN AVE MICHIGAN 





4l 











CONTOUR 
MACHINING 
SAVES FOR YOU 








Wider speed range with pat- 


Biades for quicker saw joining ented “V" Type variable speed 
in internal cutting. pulleys providing infinitely 
variable velocity of 50 te $00 
Greater table tilt of 45° for- 
ward, 10° backward, and 10° feat por ustante, 
Controtied flexible work feed, 
Closer control of work speed gravity operated, allowing out- 
ting speeds optimum for the 


material being worked. 








Contour machining has an even wider application with 
this new combination sawing and filing Metalmaster. 
Put this machine tool to work for you. It gives the 
ordinary mechanic the output of an expert one and saves 
time and material as well. 


1. Send for 4-page descriptive Metal- 








master folder. A HAND Boox 

2. Write for formal quotations. ec 
3. Read Contour Sawing Handbook, COTS UR S 
sent free when requested on business Va AMAL) é| 
letterhead. = 
(3 es 





CONTINENTAL MACHINE SPECIALTIES 
1301 South Washington Avenue 
- - MINNESOTA 


MINNEAPOLIS 
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Norton 14” Multipurpose, Hydraulic Universal 
Grinding Machine 

Norton Company of Worcester, Massachusetts 
announces a completely redesigned model of their 
Multipurpose Grinder. They are now offering this 
new universal grinding machine in 14’ swing and in 
three lengths, 36”, 48’, and 72”. The new machine is 
much heavier than previous models and has many 
advanced features which make it equally efficient 
for miscellaneous general production or for the tool 
room. 

Among the features of the machine which, it is 
claimed, add to its versatility and long life with main- 
tenance of accuracy, are: hydraulic power work 
table traverse, a universal wheel head and work 
head, the latter being so arranged that either live 
spindle or dead center are instantly available, force 
feed lubrication of the table ways, and a wheel 
spindle of large proportions, each bearing being 
individually and automatically lubricated. 

The machine is designed for direct motor drive 
only, a feature being that the principal mechanisms 
are driven each by its individual motor. Five motors 
are used, three of which, for the hydraulic oil, lubri- 
cating oil, and coolant pumps, are built into the 
machine and are included in the regular equipment. 

A flat top swivel table is used, having a large tee 
slot its entire length. The swivel adjustment at the 
right end of the table comprises a screw and an 
arrangement providing close adjustment. Scales are 
graduated to indicate taper in inches per foot, milli- 
meters per 100 m/m and degree of angle. 

The universal headstock is mounted on a swivel 
base clamped to the table by two bolts in a manner 
that prevents distortion, it is claimed. The headstock 
may be turned through the entire 360° and clamped 
in any desired position. The drive is through vee 
belts from an adjustable speed motor-mounted on 
the headstock. The spindle and drive plate revolve 
on large ball bearings and either live spindle or 
dead center operation is instantly available. 

Work table traverse is by hand wheel or by hy- 
draulic power. Hydraulic traverse is by means of a 
cylinder attached to the under side of the table and 
two pistons, the rods of which are attached one to 
each end of the base casing. When hydraulic tra- 
verse is used the hand wheel is automatically dis- 
engaged. Traverse speeds up to 144” per minute are 
available. 

A hand-operated grinding wheel feed indexes to 
.0001"’ and also provides for rapid movement when 
locating with respect to the work. The 48" machine 
weighs about 8,000 lbs., mounts wheels up to 14 x 
1%" for cylindrical grinding or cup type wheels 
12 x 3” for face grinding and will swing work 1413" 
over the table top. A 5 H.P. motor is required for the 
wheel drive and 2 H.P. for the work drive. 


vvweey 
Knu-Vise Products Company, 6432 Cass Avenue, 
Detroit, Michigan, announce the Knu-Vise drill jig 


and Knuckle Action Vise. The Knu-Vise drill jigs 

provide a common base with quick clamping action 

for all future drill jigs. Work is held rigidly and is 

easy to load and unload at all times in plain sight of 
(Continued on Page 46) 
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Left Hand Angle Cutting Blades. .... A Feature 
Of This Fine *in. to 31/ 32in. WETMORE REAMER 


The Type No. 36 Wetmore Adjustable Heavy-Duty Reamer is noted 
for easy adjustment, long blade life and marked adaptability to 
serew machine work .. . features of the famous Wetmore design. 
Write for Catalog No. 36. 


Designers and tool engineers are invited to avail themselves of our 
bad SPECIAL consulting service on all reaming operations—standard or special. 


TOOLS We build practical and efficient special tools to decrease your 


manufacturing costs. 


WETMORE REAMER COMPANY .- Dept. TL, 420 N. 27th St., Milwaukee, Wis. 


r TEST INDICATORS 


FEDERAI Can Now Be Furnished 
in TWO MODELS 


These FEDERAL Small Test Indicators are exceptionally com- 
pact and adaptable precision instruments. Their lightness and 
sensitivity are of especial value with regard to accuracy when 
used with light supporting members. By merely shifting the 
reversing lever the motion of the point is reversed. The instru- 
ment has a FEDERAL Low-Friction Jeweled movement. 











MODEL ONE 


Graduated 1/1000” 


Range. .. . .030” They can be used 
in surface gauges, 
height gauges, or 
tool posts and are 


ickly ad d 
M @) D E L T Ww (@) pace f Soteses. - 
Graduated 1/ 10,000” 
Range . ... .008” 


Send for Circular 


FEDERAL PRODUCTS CORP. 


1141 Eddy Street Providence, R. I. 
CHICAGO DETROIT MUNCIE CLEVELAND 
NEW YORK HARTFORD PITTSBURGH PHILADELPHIA 
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New Metal Cutting 
I4 inch BAND SAW 


The regular 14-inch Delta band saw, fitted with countershaft to re- 
duce the speed, has been used in hundreds of shops for cutting tron, 
Steel, Brass, Bronze and Aluminum bars, shapes and sheets; in foundries 
for cutting off gates, in die-casting shops for trimming and sawing 
castings. 

Here is a new and improved back-geared model which is even more 
ideal for this work. It is the perfect machine for the general machine 
shop, toolroom or experimental shop, where many different materials 
must be cut. 

It takes the place of a power hacksaw in cutting off bars and shapes; 
It is used in the toolroom for sawing off tool, die and fixture stock; 
it will cut uniform strips from sheets; it saves hours of time in cut- 
ting templates and similar tools, and will cut almost any material, such 
as asbestos, mica, vulcanite, fiber, etc... . difficult to cut by ordinary 
means. 

it will “double in wood,” too, by a simple change of 
belts, as provision is made for four low metal-cut- 
ting speeds and one high speed for wood sawing. 
Write for special circular giving full details 
and specifications. 


14” back-geared Metal- 
3 50 Cutting Band Saw, com- 
plete with guards, 8” 
arbor pulley for wood 
and cone pulley for 
metal. With one 14-tooth metal-cutting 
blade. Without light attachment, belts, 
stand, motor or motor-pulley. 
Shipping weight 175 Ibs. 


DELTA MFG. CO. 


601 East Vienna Ave. 
MILWAUKEE, WISCONSIN 






























One of these draw- 
die segment rings 
was impractical to 
cut on the milling 
machine because cof 
the diameter of 
cutter required; the 
other because the 
diameter of the 





ring was too large 
for the milling ma- 
chine. Both, how- 
ever, are cut with 
ease and speed on 
the Delta band saw. 
Try your next 
“awkward” job on 
one of these versa- 
tile tools. 


Q-C ENGINEERING 


The consistent growth of our business over the years is due, we believe, to not only 
the outstanding quality of our ““Standardized”’ products, but also to our policy of 
meeting delivery promises in an unfailing manner. 











lf you are not as yet familiar with the 
satisfaction secured when placing your 
‘tooling’’ needs with us, we suggest 
you allow us to convince you. 


Designing and building dies, jigs, 
fixtures and special machinery, supple- 
mented by the largest and most com- 
prehensive line of ‘‘Standardized’’ 
tooling units. 





Q-C ENGINEERING PRODUCTS 
3801 Trenton Ave., Detroit, Mich. 


One of the set-ups consisting of 9 fixtures for drilling 
several sizes and types of clutch and brake levers. 




















44 THE TOOL ENGINEER FOR SEPTEMBER, 1937 Mention The Tool Engineer’ to advertisers 














Rivet HAND Screw MACHINE 





The productive earning power of a Rivett 
Hand Screw Machine with Speed Box Motor 
Drive may well double that of old type counter 
or jackshaft driven units. Continuous duty is 
guaranteed with ‘‘trouble-free”’ spindle equipped 
with Timken ‘‘Zero”’ precision roller bearings 
cr preloaded precision ball bearings. 

Motor runs continuously, selective speeds are 
available by convenient foot or hand control 
and automatic brake stops spindle instantly for 





chucking new work. Double production from 


no lost time. 





Bulletin 505 RB and 505 BB 


RIVETT LATHE & GRINDER INC. 
BRIGHTON, BOSTON, MASS. 























The second edition of Starrett 
Dial Indicator Catalog T il- 
lustrates and describes the 
complete line of STARRETT 
and LAST WORD Indicators 
and shows many new attach- 
ments and features that in- 
crease their adaptability to 
countless measuring, testing 
and inspecting operations. If 
you use dial indicators, you 
will value a copy. Write for 
one. 


THE L. 8S. STARRETT CO. 


W orld’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
Dial Indicators for Every Requirement 


Athol, Mass.. U.S. A. 


Starrett Dial Indicators 
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Any one of these valuable books Free! 
~ 








Den’t let another day pass without in- 
vestigating the tremendous profit possi- 
bilities that come from this new arc 
welding. Write for any of the three 
books you want and information on the 
liberal 30 Days Trial Offer. Hobart 
Brothers, one of the world’s largest manufacturers of 
Arc Welders, Box TE-97, Troy, Ohio. 


HOBART Simplficd W 


Write 
for Your 
Copy 


oday 


THE FASTEST SELLING ARC WELDER ON THE MARKET TODAY 








Every tool should 
pay a profit... 
Every ARMSTRONG 
Tool Holder will 


Each hour spent in forging 
cutting tools is an hour 
neediessly lost for today 
there is an ARMSTRONG 
TOOL HOLDER for every 
operation on lathes, planers, 
slotters and shapers ... a 
better tool than can be 
forged for each embodies 
the perfection and design 
developed through almost a 
half century of specialization in the design and manufacture of cutting 
tools, and the strength possible only where there is every modern 
manufacturing facility. In each ARMSTRONG TOOL HOLDER you have 
a multi-purpose tool that equals a complete set of forged tools, a 
permanent tool that is part of a complete System of Tools that keeps 
you permanently tooled-up and “Saves All Forging, 70% Grinding and 
90% High Speed Steel.’ A system in which every tool is certain to do 
its full job . . . to pay its cost over and over again, to pay a full 
profit on every machine hour and to cut tool costs and cutting costs 
to an absolute minimum. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 
360 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales: 
199 Lafayette St., New York, N.Y. 
San Francisco London 


ON SHAPER 


TOOLS from your 
Supply House 
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New Equipment (Continued from Page 42) 
the operator. Outstanding features claimed are a tre- 
mendous pressure which rapidly multiplies as the 
handle is actuated, which, it is said, results in much 
greater pressure with much less effort on the handle. 

The Drill Jig is provided with laminated vice jaws, 
case-hardened and ground. The angle bracket sup- 
port is adjustable and the jaws are supplied as 
blanks, thus allowing the tool room to finish them 
to suit the particular requirements of he job. 


- Ov 


The new Micro-Precision Universal Jig is being 
manufactured by Henderson & Kaye of 112 North 
Batavia Street, Batavia, Illinois. Its many distinct 
advantages and various uses, it is claimed, make this 
new instrument outstanding in its field. The Micro- 
Precision Universal Jig, it is said, insures greater 
speed and layout 
accuracy, permits 
faster selling up, 
laying out and 
drilling to accurate 
centers. Laying out 
accurate centers 
for 3, 4, 5, 6, 7, 8, 
10, 12, or 16 holes 
equally spaced in 
the circumference 
is simple as ABC. 
For example, with the Micro-Precision Universal 
Jig, a layout for six holes can be set up, the 
holes drilled and reamed ALL in a period of only 
forty-five minutes and ALL to an accuracy of .001”. 

















DO IT -- 


Better « Faster - For Less! 


with ODIN UNIVERSAL 


Precision Vises Swivel and Plain 
with Interchangeable Jaws and 
Hardened and Ground Parallels 


Fully 
Assembled 





They quickly pay 
their costs in savings 
on High Tool Costs 
—Expensive Fixtures 
—Patterns and cast- 
ings—Extra Set-Ups. 


Investigate the 


money saving 
possibilities of 
ODIN VISES 


Write today 
for full facts 
and prices 


Let us show you how to make cheaper and better 
jigs and fixtures at a greatly reduced cost—with a 
great saving in time. 


ODIN UNIVERSAL 


Corr orA TON « 
CHICAGO 





Sales Division 


Telephone 
110 S. Dearborn st., 


Franklin 3281 
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Just Some Teeth Around A Blank .... 


[pa es COS 


TIER 





For maximum efficiency milling cutters must be 
engineered 
Let us Study Your Problems 


Milling Cutter Engineers 
DETROIT, MICH. 


That, to some people, is a mill- 
ing cutter and is comparable 
to designing an automobile by 
putting four wheels on a box. 

































MARVEL 
No. 8 
Metal-Cutting 
BAND 
SAW 





Universal *|3 x Ue r 18 «18° 


straight cuts or angle cuts .. . any degree right or left 
handles large work and small work with equal facility 


ARVEL No. 8 The universal Metal Band Saw that 

will handle any job—the lightest, most delicate work 

as well as extremely large and heavy work up to 18” x 18”. 

Work is always held stationary on the bed, and blade feeds 
into work at any angle to 45° right or left. 


With a Marvel No. 8 you can turn “warehouse cutting ex- 
tras” into extra profits—can avoid delays, can save ex- 
pensive machine hours roughing-out, can do notching, block- 
ing and coping work more easily and economically. 


Extremely accurate and flexible with hand or power feed, 
the No. 8 is the busiest machine in most shops and tool 
rooms. The new 1935 model is heavier, with moving parts 
fully protected . . . and faster (will accurately cut off 9” 
round No. 1020 steel in 20 minutes). 


Write for Bulletin No. 800 


ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People’’ 


5750 Bloomingdale Ave. CHICAGO, U.S.A. 
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A Swartz Application. Part—Gear 
Blank. Oper.—Drill Center Hole. Tool 
—A Swartz Standard Jig with spring 
follow-up to head. Part located and 
securely held by high speed steel inserts 


in lower adapter. 











SWARTZ TOOL Propucts Co. INc. 


5259 WESTERN AVE. DETROIT, MICH. 
Cleveland—J. W. Mull, Jr. Oneida, N. Y.—W. F. Himmelisbach 
Indianapolis—J. W. Mull, Jr. ? Pittsburgh—J. W. Mull, Jr. 

Milwaukee—Geo. M. Wolff, Inc. Represented by Toledo—J. W. Mull, Jr. 
Tulsa, Okla.—Brammer Machine Philadelphia, Pa.—Morgan Tool 
& Tool Service Co. Inc. & Equipment Co. 


Canada—Hi-Speed Tools, Ltd., Galt, Ont. 






























O K INSERTED-BLADE Milling Cutters are made in a 

wide range of sizes. This enables you to standard- 
ize your shop with this time-tested, cost-cutting tool, or to 
find just what you want for a special job. 





In O K Milling Cutters the inserted blades, that do the cut- 
ting, are of high-speed steel specially heat treated for edge 
life; the body, which does no cutting, is of chrome nickel 
steel heat treated for strength. There is a distinct saving in 
the cost of cutting steel, and the ready adjustment possible 
for wear compensation works to cut down the total time cost. 


THE O K TOOL CO., SHELTON, CONN. 
OF INSERTED-BLADE METAL CUTTING TOOLS 
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== UNIVERSAL STANDARD == 
DRILL BUSHINGS 


MADE TO A.S. A, SIZES 
LOWEST COST -:- LONGEST LIFE 


UNIVERSAL ENGINEERING CO. 
FRANKENMUTH, MICHIGAN 








YOULL SAVE 


TIME 


AND TROUBLE... BY 
SPECIFYING NATIONAL 
TWIST DRILLS, HOBS, 
REAMERS . . . MILLING 
CUTTERS, Special TOOLS 


NATIONAL TWIST DRILL ax. TOOL CO. 


Tap and Die Division, WINTER SROS. CO., Wrentham, Mass. 
Fectory Branches: New York, Chicago, Philadelphia, Cleveland 
Distributors in Principal Cities 

















| 
| 
| 
| 
| 
| 
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@ Every user of tools who is interested in improve- 

ments that LOWER production costs should inform 
himself on “Maxi” Taps, “Acorn” Dies and “Rex” 
Gages. 


Every one of these tools can be tested by the user, 
in his own plant on a “make good or make room” 
basis. Consult your distributor or get in touch with 
us direct. 


GREENFIELD TAP & 
DIE CORPORATION 


Greenfield, Mass. 


Our fully equipped tap plant in Detroit gives record 
service on special taps of all sorts. 


2102 WEST FORT STREET, DETROIT 
Phone: LA fayette O4// 
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“Our little Lincoln is kept busy every hour of the day— 
building special machine parts that were formerly cast— 
building our own jigs and fixtures—repairing broken 
gears, bases, headstocks, pulleys, etc.— hard-facing our 
tools and dies. Its book savings alone amount to $100 
to $300 monthly and they’re increasing daily as we dis- 
cover new uses for it. We wrote it off the books in two 
months’ time.” This statement, made by the manager of 
a Chicago machine shop is typical of those we hear on 
all sides. You too will find this handy, powerful Lincoln 


Electric Welder a boon to savings because of its versatility. 


Lincoln’s large quantity production brings you this welder 
at the lowest price set for this type of welding equipment. 
Easy terms can be arranged. Mail the coupon for details. 


THE LINCOLN ELECTRIC COMPANY 


Largest Manufacturers of Arc Welding Equipmentinthe World 


MAIL THIS COUPON TODAY 





THE LINCOLN ELECTRIC Co. 
Dept. AE-429, Cleveland, Ohio 

Send a free copy of Bul. 314 and details on the 
Lincoln “SA-150” welder. 


N-me 





Company 





Address _ 








 _——— 
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Standardized 


Drill Jig 
Bushings 


Prompt delivery from stock on 
over 10,900 standard items— 
over 6700 ACME Standard— 
over 4200 A.S. A. Standard— 
all completely finished ready 
for use. Special sizes made to 
order. 


Made in our new plant by the 
most exacting and scientific 
methods—insuring accurate fit 
plus long wear — concentric 
within .0003” full indicator 
reading. 

Send for bulletin containing 
complete data and low prices. 


Satisfactory service guaran- 
teed. 


ACME INDUSTRIAL CO. 


202 N. LAFLIN ST. 
CHICAGO, ILL. 




















H. R. KRUEGER & CO. 


DETROIT, MICH. 


* 


Manufacturers of 


Multiple Drill Heads 
* 


Special High Production 
Machinery 


Exclusive Sales Representatives of 


W. F. & JOHN BARNES CO. 


Rockford, Illinois 

















GAGES BY R. & M. 
Special Gaging Fixtures 





Illustrating a gage to check within thirty millionths 
the squareness of face with hole of a refrigerator part. 


R. & M. MANUFACTURING 
COMPANY 


Detroit, Michigan Phone MAdison 6135 


Distributed by 


SWEDISH GAGE COMPANY 
OF AMERICA 


Detroit - - Michigan 
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START NOW! 


SAVE TAP BREAKAGE 
INCREASE OUTPUT 
INCREASE ACCURACY 





with the new 


PROCUNIER 


HIGH SPEED 
TAPPER 


with the 


REVOLUTIONIZING 


“TRU-GRIP” 


TAP HOLDER 


The Most Sensible Tap 
Holder That Ever 
Gripped a Tap 





Tool Engineers everywhere are proclaiming the new TRU-GRIP 
tap holder as the finest tap holder that ever gripped a tap. The 
extreme lightness and accuracy of this new tap holder elimi- 
nates tap breakage and lengthens the lives of the taps. PRO- 
CUNIER high-speed tappers pay for themselves in just a few 
months. Send now for full details. 


PROCUNIER SAFETY CHUCK CO. 


12-18 S. CLINTON CHICAGO, ILL. 
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When Planning the Removal of Metal 


Remember the Advantages 
of Broaching 


The modern trend in speed, ac- 
curacy and in reduction of man- 
ufacturing costs is continuously 
increasing the application of 
broaching. 


FLEXIBLE SHAFT MACHINES 
Type MY4—¥, H.P. OF 


HIGH QUALITY 


Tool and Diemakers 
Everywhere 
Know the quality of 
“Strand” Machines. 


Sixty types and sizes 
Yg to 2 H.P. 





We invite you to take advan- 
tage of the service of our en- 
gineering staff. 





This Universal Swiveling Machine, our latest develop- 
ment with a right angle hand piece, is in great demand 
by the tool and die makers. Furnished with speeds of 


1700—-3000—-5200 or 3400—-6000—10,400 
WRITE FOR CATALOG 


Detroit Broach Company 


6000 Beniteau Avenue, Detroit, Mich., U.S.A. 


* 
Manufacturers of 


N. A. STRAND & CO. Broaches and Broaching Equipment 


5001 No. Wolcott Ave. Chicago 7 


ee ee i ee 
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GRINDS ... DRILLS... ENCRAVES... 
POLISHES ...SAWS... CARVES... ROUTS 


Here’s the wonder 5) NE 
tool that is effect- me % 
ing such revolu- 
tionary savings in 
many laboratories, 
model and tool 
rooms and on the 
production lines. 
Hard - to - get - at 





Shock-absorbing ‘~ 
Wheel Assembly | ee 
| 













Removable Case Seem can now be repaired without removing the part or dismantling 
and Spindle machine. The Handee uses 200 different accessories, instantly 





Wire-attached Bezel | interchangeable, for work on all metals, alloys, bakelite, cellu- 
- loid, wood, glass, resins and other hard substances. 
Finger-fit Crystal 
Cup Dial—Straight Line Hand Finest, speediest, most powerful tool for its type. 25,000 
No Spring Under Dial | pum. AC or DC, 110 volts. 
Solid Steel Back | Weighs only 12 ounces. No | De Luxe $18 H post- 
Short Spindle with Coarse Rack shop or factory can afford to be Model ‘ paid 
No Screw Point without the Handee. Try one. WT irarnane ns 2 acd on 











A ES 1101 W. Monroe St. Dept. AE, Chicago, Ill. 
GAUG 


Write for catalog 


.. . Exclusive features of CHICAGO WHEEL & MFG.’ CO. 
Anars'/ 


Order Today [] Send Catalog TES 








on 10 Days [-] Send De Luxe Handee on 10-Days Trial 
B. C. AMES CO. Waltham, Mass. pe HS eee arey Sera hom Senne omen 
4311 TP NO OOD cals oa oie vv a 0065 he COREE ee 
| > Giy... ee eee ae 
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Plain and Swivel 
Milling Machine Vises 
4 Sizes 
3% to 8% inch Jaws 









Arbor Presses 


12 Sizes 
From % to 10 ton 
Pressure 
Drill Press Vises 
3 Sizes 
4%-6% and 9 inch Jaws 


Ask for No. 25 


Spee 
Shaper Vises 
2 Sizes Catalog and 


12 and 14 inch Jaws Price List 


3251 Cottage Grove Ave. Chicago, DL 




















GAMMONS 
y OF 


ne es ee ee 


PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 





THE GAMMONS-HOLMAN CO., MANCHESTER, CONNECTICUT 
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Precision Cut 


Gears by Abart insure smoother machine 
operation over longer periods, with maxi- 
mum transmission of power. Service — 
delivery as specified — when you want 
them and on time. Send us your gear speci- 
fications for estimates. 








GEAR AND MACHINE CO. 


MANUFACTURERS OF 
Speed Reduce &Sea 


4843 WEST 16" ST CHICAGO. ILLINOIS 











STYLES— to suit your installation 
STROKES— to meet your requirements 
CAPACITIES— as vou need them 





May we send you our catalogs which give th 
specifications of these cylinders? 
THE TOMKINS-JOHNSON CO. 
624 N. Mechanie St. Jackson, Mich. 


Deicoit Kepresentative—HABERKORN & WOOD 














Vi al C Oo ANGLE TANGENT TO 
RADIUS DRESSER 
for Internal, External and Surface Grinding Machines 
Patented June 5, 1934, other patents pending. 





One of the outstanding features of the Vinco Dresser is the 
basic patented principle of dressing angles and radii on abrasive 
wheels from the same axis without moving the diamond, angles 
and radii are always accurate and tangent. The illustration 
above shows The Vinco Dresser in use on a surface grinder 
dressing angles and radii on an abrasive wheel. The Vinco 
Dresser is precision made by highly skilled mechanics, Dresser 
parts subject to wear are hardened, rough ground, normalized, 
finish ground and lapped. Stops on the Index Plate permit the 
setting of the Dresser at any desired angle for production grind- 
ing. The Vinco Dresser will save you 75 per cent in dressing 
costs and eliminate all your worry. It is fully guaranteed to be 


satisfactory. Send for Descriptive Circular. 


VINCO TOOL COMPANY 


7350 Central Ave. Detroit, Michigan 





INCREASE YOUR PRODUCTION 
and CUT YOUR TOOLING COST 


DRILLING MILLING 
TAPPING — REAMING 







JAW INSERTS 
SUPPLIED AS ONE 
SOLID BLANK 
MACHINED TO SUIT 





= f 


< Pw” Model Ne. 398 
KNU-VISE 


PRODUCTS COMPANY 
6432 CASS AVENUE 
DETROIT, MICH. 


























| wu MARK 


FLEXIBLE SHAFT MACHINES 


for tool makers and die makers 


A TYPE AND SIZE FOR EVERY JOB! 





A MALL four-speed grinder. The ideal machine for 
operating shaped grinding wheels and rotary files. 


MALL grinders are available in types and sizes for each 
particular grinding job. They save money and time in 
pattern, die, and mold making, sharpening dies, taps, 
and other tools. There is a wide variety of uses for 
MALL machines in every shop. 

Write for our catalog and prices. Also, ask for a demon- 
stration, without obligation, on your work. 


MALL TOOL COMPANY 


Portable Power Tools G&G Flexible Shaft Equipment 
7754 So. Chicago Avenue 
CHICAGO, ILLINOIS 
Detroit Office: Milwaukee Office: 
8508 Gratiot Ave. 








1027 W. McKinley Ave. 








“PRECISION” 


Friction-less 








Live Centers 


of Centers” 


furnished in the following 
types: 


TAPER SHANK, SLIP-IN, 
SLIP-OVER, & SPINDLE 


ASK FOR OUR CATALOG 


THE J. C. GLENZER COMPANY 
DETROIT - - MICHIGAN 
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In actual test, we blind 
tapped a hole in this piece of 
steel. An “UNBRAKO” was 
screwed into it and forced 
through the bottom. The 
steel split three ways, yet the 
“UNBRAKO” didn’t show a 
scratch. 


Fig. 509 
DNAKC 


Square Head 
Set Screw 





THAT’S STRENGTH — when any 
screw will do that and come out un- 
damaged! That’s strength which you 
can use to meet the hazards of even 























ordinary service; it’s a demonstration 
of the extra toughness that withstands 
severest strains. 


Send for a sample and just try to 
break it yourself. Give it a fair test. 
Then, switch to “UNBRAKOS” where 


Fic you can't afford failures! 


1507 Catalog, upon request. 


STANDARD PRESSED STEEL Co. 





BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT Box 100 ST. Louis 


INDIANAPOLIS SAN FRANCISCO 








OSTER “TOM THUMB” 


54 





BOLT THREADER 


e* portable ..- but a real machine tool 


DON'T underestimate what a ‘‘Tom Thumb” could acc-m- 
plish for you if given the chance. It’s not a gadget or a 
toy but a worthy small brother of the big huskies in the 
OSTER-WILLIAMS line. Designed with the same skill, built 
with the same care, it performs in the 
same dependable manner. Capacity ;°;” 
to 144”. Die head adjustable for over 
or undersized threads. Complete de- 
scriptive folder on request. 


The Oster 
Mfg. Co. 


East lst 
Cleve 
Ohio. 

















strect 
and, 


Erie 
and 


Factories 
Penna 


‘ Cleveland, Ohio 
|New York City 
;Showroom = and 
Office, 292 La- 


| fayette St. 
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long life. 


ROSS 


6492 Epworth Blvd. 


in minimum space. 
valves ideal for mechanical control. 
positive action and speed in the operation of your 
air actuated equipment, install Ross valves. 


Catalog No. 37 


Positive seal assured by full line air pressure. 
Metal cup washers, in which synthetic, oil re- 
sistant rubber has been permanently vulcanized, 
afford perfect seating, prevent leakage and give 


Sent on Request 


OPERATING VALVE COMPANY 
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All ports on one face permit multiple mounting 
Short throw makes Ross 
For easy, 


Detroit, Mich, 
‘THE BRIDLE FOR AIR HORSEPOWER 
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Il UNIVERSAL COLLET CHUCK 


GRIPS AS STRONG 


CONCENTRIC 


FOR WITHIN .OO!f 
END UNIVERSAL 
MILLS ENGINEERING CO. FRANKENMUTH, MICH. 


ASSOLIDSTEEL 





1937 


Mention ‘ 

















Fast Machines 


jot Liqht Milling 
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—A limited number of each of these profit- 
producing Plain Milling Machines available 
for prompt shipment. 





BS —Write now for quotation if interested in savings 
in light milling costs. Brown & Sharpe Mfg. Co., 
Providence, R. |. 





BROWN & SHARPE 


To provide sharper, more efficient tools, and 
rolatt-to ll -Tib mom elaehdicl-Mela-loll-lmelaatl cela melile 
higher finish on the work: these are the impor- 
tant results being produced with Ex-Cell-O 
Carbide Tool Grinders. 
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original condition, with the removal of a mini- 
mum of tungsten carbide stock; they permit you 
to duplicate new tool performance at each 
atelsel illite B 


‘Through increased tool efficiency and materi- 
ally lower sharpening cost, Ex-Cell-O Tool 
Grinders have proven their ability to pay for 
themselves. There is a type to meet every car- 
bide tool grinding requirement, whether for use 
in the largest manufacturing plant or the most 
ilelel-S3 Medal) oMESY-lile ME fol @etoliile)(-ti-Mliliclgiteliiolk TRADE MARK 


EX-CELL-O CORPORATION DETROIT, MICHIGAN 





